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Prefatory Notes 
 
 
• RIA Authorship 
This Regulatory Impact Assessment (RIA) is based on 13 separate data and analytical memoranda (i.e., deliverables) produced by 
Industrial Economics Inc. (contractor) & DPRA Inc. (sub-contractor) under Work Assignment Nr. 3-35 (FY2005) and Nr. 4-35 
(FY2006) of USEPA Contract Nr. 68-W-02-007.  Mark Eads, USEPA Office of Solid Waste Economist (703-308-8615, 
eads.mark@epa.gov), was the FY2005-FY2006 Work Assignment Manager who edited, compiled, and formatted the memoranda into 
this RIA, as well as added supplemental analyses, data and text to this RIA. 
 
• External Review of this RIA 
Prior 2006 drafts of this RIA have been subject to three independent external reviews: 
(1) The 27 May 2004 USEPA memorandum from Steve Johnson (now USEPA Administrator) titled “Improving EPA’s Action 
Development Process”, established beginning in 2004, a new “Economics Subgroup” process for each USEPA economically 
significant rule (see p.3 at: http://www.epa.gov/ocir/hearings/testimony/108_2003_2004/2004_1117_slj.pdf).  Mark Eads, USEPA 
Office of Solid Waste Economist, convened on 17 March 2005 an internal USEPA “Economics Subgroup” to oversee and review the 
design, execution and initial drafts of this RIA during its FY2005-FY2006 production.  The Subgroup consisted of nine USEPA 
employees from OSW, OPEI (http://www.epa.gov/opei), and ORD (http://www.epa.gov/ord), four of whom are Economists. 
(2) On 30 Aug 2006 at their request, OSW briefed the Department of Commerce (DoC) on the major findings of this RIA.  On 25 Oct 
2006, DoC submitted to OMB a series of review questions on the major findings; where appropriate, OSW’s responses to DoC’s 
questions have been incorporated as additional data and explanatory text in this RIA. 
(3) On 09 Jan 2007, OMB provided 32 review comments on OSW’s 22 Nov 2006 draft of this RIA which OSW addressed by making 
appropriate edits and revisions as reflected in this finalized RIA. 
 
• Discount Rate Applied in this RIA 
For each DSW rulemaking option, the average annual economic impact estimates in this RIA are mathematically formulated in the 
first instance without discounted present value computations.  Consequently, for the most part, the average annual impacts for each 
option are not sensitive to either the 3% or 7% discount rate prescribed for Federal regulatory analyses in OMB’s September 2003 
Circular A-4 “Regulatory Analysis” (http://www.whitehouse.gov/omb/circulars/a004/a-4.pdf).  Therefore, this RIA does not present a discount 
rate sensitivity analysis.  However, a relatively small component of the impact estimates in this RIA consist of discounted present 
value cost estimates for constructing new onsite recycling operations at some affected entities.  Consistent with OMB’s Circular A-4 
(page 34) recommendation to use a higher discount rate such as 10% for regulations affecting corporate investment resources, a 15% 
opportunity cost of industrial investment was applied in the Chapter 5 micro-economic break-even analysis for purpose of computing 
the facility present value cost for hypothetical investment in new construction of onsite industrial recycling for switchover from 
current hazardous waste disposal.  The 15% investment opportunity cost represents the 10% corporate rate cited in OMB’s Circular 
A-4 (see excerpt below), plus an additional 5% investment risk premium associated with hazardous materials. 
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Executive Summary 
 
ES.A Summary of Net Cost Savings Estimate for the 2007 DSW Supplemental Proposal 
 
The purpose of OSW’s RCRA “Definition of Solid Waste” (DSW) supplemental proposal is to revise and clarify the RCRA definition 
of solid waste (40 CFR 261.2) as it pertains to certain types of hazardous secondary materials that would not be considered hazardous 
wastes subject to regulation under RCRA Subtitle C.  The supplemental proposal builds on OSW’s 28 October 2003 proposal (Federal 
Register, Vol.68, No.208, pp. 61558-61599) which was initiated in response to seven decisions by the US Court of Appeals for the 
DC Circuit (1987-2000) on restructuring the RCRA regulations that distinguish industrial “wastes” from non-waste (i.e., not 
discarded) “hazardous secondary materials” for RCRA regulatory purposes. 

The DSW supplemental proposal proposes to add the following three recycling exclusions to the existing 16 RCRA 
exclusions for certain types of industrial recycling involving certain types of hazardous secondary materials (i.e., spent materials, 
listed sludges, and listed byproducts) which are: 

1. Generator controlled recycling:  Generated and legitimately recycled within the US or its territories under control of the 
generator in land- or non-land units at the generating facility, or by the same company, or pursuant to a written agreement 
between a tolling contractor and the generator (RIA Option 7); this RIA does not separately evaluate the “non land units” and 
“land units” sub-elements of this exclusion. 

2. Offsite transfer recycling:  Generated and subsequently transferred to a different person or company for the purpose of 
recycling (RIA Option 4). 

3. Case-by-case recycling:  Recycled in a continuous industrial process, or indistinguishable from a product or intermediate, or 
under control of the generator, as demonstrated by a case-specific non-waste determination petition process (RIA Option 6). 

These three co-proposed recycling exclusions are bundled together as Option 8 in this Executive Summary, which represents a non-
duplicative combination of Option 4 and Option 6 and Option 7 separately evaluated in the body of RIA. 

Each of these three exclusions has certain implementation conditions (e.g., no speculative accumulation, recyclable material 
export notification, generator reasonable effort due diligence of recycler, recycler financial assurance, etc).  The potential cost impacts 
to industries for complying with these conditions are estimated and integrated into the net cost savings estimates of this RIA under 
each DSW exclusion option.  However, in order to launch this RIA in summer 2005, OSW formulated a list of 18 possible conditions 
and assigned subsets of these conditions to each DSW exclusion option in this RIA (see Exhibit 3A).  Consequently, the definitions 
and assignment of some conditions for some options in this RIA, do not exactly match the conditions contained in OSW’s 2007 DSW 
supplemental proposal Federal Register notice.  The purpose of the “minimum” and “maximum” uncertainty range in this RIA’s 
impact estimates is to acknowledge this lack of accuracy in specifying all elements of this RIA.1 

                                                 
1 For example, this RIA assigned eight conditions from the Exhibit 3A list of 18 possible conditions to the “most-likely” (i.e., medium) estimate for Options 4, 6, 
7 (i.e., Option 8), but in comparison, the OSW’s 2007 Federal Register notice for the DSW supplemental proposal might contain nine conditions with the 
following differences: (a) add generator certification to reasonable effort due diligence of recycler (i.e., assign condition #5 to condition #17), (b) omit onsite 
recordkeeping (condition #8 of 18), (c) omit no land placement (condition #9 of 18) and instead allow for land placement if materials are stored in land-based 
units (i.e., surface impoundments, waste piles, injection wells, land treatment facilities, salt dome formations, salt bed formations, or underground mines or caves) 
prior to reclamation or are reclaimed in land-based units, as well as being contained in such units, (d) add offsite shipment tracking (condition #10 of 18), (e) add 
codification of two of the four legitimacy criteria (condition #11 of 18).  The net addition of one more condition compared to the eight conditions assigned to 
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Summary Exhibit A below presents this RIA’s estimated average annual net cost savings --- taking into account of estimated 
implementation conditions --- to affected industries for the three co-proposed exclusions in the 2007 DSW supplemental proposal 
(bundled together as Option 8 in this Executive Summary). 
 In addition to these three recycling exclusions, the 2007 DSW supplemental proposal proposes to make mandatory, two of the 
four industrial recycling “legitimacy” factors described in the 2003 DSW proposed rule (i.e., 1. the hazardous secondary material 
being recycled provides a useful contribution to the recycling process or to the product of the recycling process, and 2. the product of 
the recycling process is valuable), and make the other two factors non-mandatory (i.e., 3. the hazardous secondary material to be 
recycled is managed as a valuable commodity, and 4. the presence of hazardous constituents in the product of the recycling activity).  
Because of the fact that these four legitimacy factors have already been defined in USEPA guidance since 1989 and applied by state 
governments to determine “legitimate” and “sham” industrial recycling, this RIA presumes that codification of the legitimacy factors 
will have a relative small quantitative economic impact, and is thus omitted from the scope of this RIA.  However, OSW invites data 
from public reviewers about the possible economic impacts of this element of the DSW supplemental proposal. 
 

Summary Exhibit A 
Potential Annual Cost Savings for the 2007 DSW Supplemental Proposal 

(Option 8 in this RIA, which is a co-proposal composite of Options 4, 6, 7 of this RIA) 
[bracketed numbers represent the “most-likely” estimate within the numerical uncertainty ranges] 

Impact Metric 
A.  Induced new recycling 
switch-over from disposal 

B.  Current recycling 
that becomes de-regulated 

C.  Row total (A+B) 
annual potential cost savings 

1.  Count of RCRA-regulated industries 
affected 460 to 572 [532] 

2.  Count of RCRA-regulated facilities 
affected (2003 facility universe = 19,420 
LQGs & TSDFs) 

1,155 to 1,528 [1,381] 
(6% to 8% of universe) 

2,420 to 3,863 [3,172] 
(12% to 20% of universe) 

3,575 to 5,391 [4,553] 
(18% to 28% of universe) 

3.  Million tons/year of RCRA hazardous 
wastes affected (2003 generation universe 
= 30.176 million tons) 

0.038 to 0.213 [0.059] 
(0.2% to 1% of 20.805 

disposed) 

0.291 to 1.488 [0.593] 
(14% to 69% of 2.144 recycled) 

0.329 to 1.701 [0.652] 
(1% to 7% of 22.949*) 

4.  Annual cost savings to RCRA facilities 
($millions/yr) $12 to $94 [$22] $81 to $111 [$85] $93 to $205 [$107] 

Explanatory Notes: 
(a) * 7.227 million tons (i.e., 30.176 – 22.949) not counted in cell 3C as part of the 2003 disposal universe (20.805 million tons) or recycling 
universe (2.144 million tons) was either energy recovered, fuel blended, or treated then discharged to sewers or surface waters as wastewaters. 
(b) Source: Summary of Option 8 impacts shown in row 8 of Summary Exhibit C. 

                                                                                                                                                                                                                         
Option 8 in this RIA, involves (a) a change in three conditions (i.e., certification, recordkeeping, tracking) for which average unit costs are estimated in this RIA 
(i.e., add $118/certification per generator; if due diligence once every 3 years = $39/year per generator, omit $323 to $969/year recordkeeping per-generator, and 
add $197/year shipment tracking per-generator, respectively, which represents a net reduction in implementation condition cost of $87 to $733/year per 
generator); and (b) a change in two conditions for which this RIA did not assign unit costs (i.e., omit no land placement, and add legitimacy criteria codification). 
 Given this estimated net reduction in average cost, the “most-likely” net cost savings estimate in this RIA for Option 8 is probably under-estimated if Option 8 is 
assigned this net unit cost reduction for the nine conditions compared to the eight conditions assigned to Option 8 in this RIA. 
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ES.B. Background to this RIA 
 
Recap of OSW’s 2003 RIA for the 2003 DSW proposed rule 
 
• OSW’s DSW rule, if promulgated, potentially impacts industrial hazardous secondary materials that are currently defined as “solid 

waste” and managed as “hazardous waste” under RCRA Subtitle C regulations.  The DSW rule is designed to provide three 
additional exclusions from RCRA Subtitle C for certain wastes reclaimed (i.e., recovered and recycled)2 for metals, solvents or 
other materials values, to the existing 16 DSW exclusions (as of July 2006) for certain types of industrial recycling operations and 
secondary materials (40 CFR 261.2(e) and 261.4(a)).  These three additional categories of excluded wastes would then be 
considered industrial “secondary hazardous materials” under the DSW rule, and will no longer be defined as RCRA “solid wastes” 
subject to RCRA Subtitle C hazardous waste regulation. 

• In June 2003, OSW completed an initial RIA3 for OSW’s 28 October 2003 DSW proposed rule4 to exclude certain types of 
industrial recycling --- in addition to the current 40 CFR 261.2 industrial recycling exclusions --- from RCRA solid waste 
regulation.5 

• The 2003 RIA estimated impacts (i.e., $178 million/year regulatory cost savings) only for the proposed rule’s main “4-digit 
NAICS intra-industry” recycling exclusion option; the 2003 RIA did not estimate impacts for four other industrial recycling 
exclusion options described in the proposed rule (i.e., “onsite” option, “broad” option w/few conditions, “broad” option w/more 
conditions, and a “case-by-case” option). 

• OSW received review comments on the 2003 RIA from the Environmental Technology Council (ETC) representing the US 
commercial hazardous waste management industry (see pages 43 to 58 at: http://www.etc.org/ETC_Detailed_Comments.pdf).  In 
addition, eight industrial commenters identified 18 specific hazardous waste categories as potentially impacted and provided 
related technical suggestions to improve the economic impact estimates. 

                                                 
2 The word “recycling” is used in this RIA as a generalized term which is not necessarily synonymous to “recovery” or “reclamation”.  “Recycling” typically 
involves a series of activities, including storage and other handling steps that culminate in the production of a valuable end product of some kind.  Thus, if 
materials need to be reclaimed in order to produce a valuable end product, the reclamation activity can be thought of as one step in the overall recycling process.  
Further explanation of the term “reclamation” can be found in the preamble to the October 2003 proposal.  Furthermore, the word “recycling” as used in this RIA 
serves the purpose of distinguishing from the “energy recovery” of wastes (i.e., reuse as fuel). 
3 1993 Executive Order 12866 “Regulatory Planning & Review” requires Federal agencies to conduct economic analyses (aka “regulatory impact analyses”) for 
“significant” Federal regulations; http://www.whitehouse.gov/omb/inforeg/eo12866.pdf.  OSW’s 27 June 2003 economic analysis in support of the October 2003 
DSW proposed rule is available to the public as document number EPA-HQ-RCRA-2002-0031-0002 (274 pages) at http://www.regulations.gov. 
4 OSW’s “Definition of Solid Waste” (DSW) October 2003 proposed rule website: http://www.epa.gov/epaoswer/hazwaste/dsw/abr.htm 
5 For background information about USEPA’s RCRA solid and hazardous waste regulations as they pertain to industrial recycling, see: (a) USEPA Office of 
Solid Waste, “Introduction to: Definition of Solid Waste and Hazardous Waste Recycling (40 CFR §§261.2 and 261.9)”, Oct 2001, EPA530-K-02-007I, 23 
pages; http://www.epa.gov/epaoswer/hotline/training/defsw.pdf, and/or (b) USEPA’s webpage about RCRA hazardous waste recycling at: 
http://www.epa.gov/epaoswer/hazwaste/recycle/hazrecyc.htm 
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Introduction to this RIA 
 
• As displayed in Summary Exhibit B, this RIA includes new impact estimates for the same five options described in OSW’s 2003 

DSW proposed rule (i.e., options 1, 2, 3, 4, 6), and adds three new regulatory options (i.e., options 5, 7, 8): 
• This RIA updates, enhances, and expands OSW’s 2003 RIA by: 

o Presents impact estimation ranges consisting of “minimum”, “most-likely” and “maximum” estimates to reflect 
information and data uncertainties for key factors. 

o Updates by 4 years the underlying USEPA RCRA hazardous waste data (i.e., tons/year) used in the RIA from 1999 to 2003 
(Chapters 1 & 2). 

o Incorporates, where appropriate, stakeholders’ comments on OSW’s 2003 RIA (1 of 220 commenters) requesting OSW to: 
 Revise statistical treatment of underlying 1997/1999 hazardous waste data “outliers” 
 Correct some estimates of industrial recycling investment capital and O&M costs 
 Correct some estimates of recovered materials market (salvage) values 
 Evaluate potential adverse impact on commercial hazardous waste treatment industry 

o Expands the RIA scope by adding: 
 Examples of industrial recycling already excluded under 16 DSW exclusions from 1985-2002 (Appendix A). 
 Two environmental “Life Cycle Analysis” case studies for metal rand organic liquid recycling (Appendix D). 

• The impact estimation methodology of this RIA basically consists of estimating the potential net cost savings difference between: 
o Pre-rule: Baseline (current) RCRA Subtitle C regulatory compliance costs (Chapter 3); and 
o Post-rule: 

 Industry costs for compliance with implementation conditions for the DSW exclusion options (Chapter 4), and 
 Net revenues from potential induced switchover of current waste disposal to new recycling (Chapter 5). 

Note: compared to pre-rule baseline regulatory cost estimates and to post-rule implementation cost estimates 
in this RIA, the induced new recycling estimate is a relatively less certain, hypothetical future “scenario” 
which represents a “futures analysis” method often used by USEPA, not a “prediction” or “forecast”. 

• This RIA also presents five “distributional analysis”6 of potential “transfer effects” of the net cost savings impact: 
o Chapter 6: State-by-state breakout of net cost savings. 
o Chapter 7: Breakout of net annual cost savings by industry NAICS codes. 
o Chapter 8 (Section 8A): Transfer effects for NAICS 562211 commercial hazardous waste management industry. 
o Chapter 8 (Section 8B): Transfer effects for NAICS 327310 Portland cement manufacturing industry. 
o Chapter 9: State-by-state breakout of potential loss in state government hazardous waste fee revenues. 

• The scope of this RIA does not include evaluation of other potential “distributional effects” such as (a) industrial prices, (b) 
industrial production, (c) industrial employment, (d) industrial innovation, (e) industrial productivity, (f) industrial economic 
growth, (g) industrial competitiveness, or (h) indirectly affected industries.  For RCRA de-regulatory actions such as the DSW 

                                                 
6 For more information about the distinction between “benefit-cost analyses” and “distributional analyses”, see Chapter 7 “Analyzing Benefits”, Chapter 8 
“Analyzing Social Costs”, and Chapter 9 “Distributional Analysis” of USEPA’s “Guidelines for Preparing Economic Analyses”, report no. EPA-240-R-00-003, 
Sept 2000 at: http://yosemite.epa.gov/ee/epa/eed.nsf/webpages/guidelines.html 
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rule, OSW does not typically spend limited analytic resources to extend the scope of RIAs to these topics.  This analytic limit is 
consistent with the 1985 (Mid-Tex Elec. Coop v FERC) and 2001 (CKRC v USEPA) DC Circuit Court decisions advising Federal 
agencies to exclude “indirect effects” from Federal agency economic analyses, for purpose of agency compliance with the 
Regulatory Flexibility Act.  However, OSW invites and will consider prior to finalizing the DSW rule, any qualitative and 
quantitative information provided by public commenters on the nature and magnitude of these potential other effects. 

 
 
ES.C. Summary of Net Cost Savings for the 8 DSW Rulemaking Options Evaluated in this RIA 
 
Regulatory Cost Savings to Affected Industries 
 
The following bullets summarize impact estimate ranges across all eight options; generally the low-end of each summary range 
represents the “minimum” estimate for the narrowest option (i.e., either Option 1 or 6), and the range high-ends generally represent 
the “maximum” estimates for the broadest options (i.e., either Option 3 or 8).7  These impacts are from Chapters 6 & 7 of this RIA. 
• RCRA regulatory cost savings could be realized by up to 17 economic sectors (not displayed in Summary Exhibit C) 

o Top-5 affected economic sectors (2-digit NAICS): 
1. NAICS 33 manufacturing (47% of annual cost savings) 
2. NAICS 32 manufacturing (37%) 
3. NAICS 56 administrative support, waste management & remediation (6%) 
4. NAICS 54 professional, scientific & technical services (2%) 
5. NAICS 61 educational services (2%) 

• 140 to 570 affected industries (Column B in Summary Exhibit C) 
o Top-5 affected industries (4-digit NAICS): 

1. NAICS 3251 basic chemical mfg (11% of annual cost savings) 
2. NAICS 3328 coating, engraving, heat treating mfg (9%) 
3. NAICS 3344 semiconductor & electronic components mfg (7%) 
4. NAICS 3254 pharmaceutical & medicine products mfg (5%) 
5. NAICS 5622 waste treatment & disposal services (4%) 

• 430 to 5,400 affected industrial facilities, which represents 2.2% to 27.8% of the 19,420 LQG + TSD facility universe in the 2003 
RCRA hazardous waste Biennial Report data year (Column C in Summary Exhibit C) 

• $45 million to $206 million/year net cost savings (Column I in Summary Exhibit C): 
o 13% to 63% of impact: $10 million to $108 million/year savings from induced shift of current waste disposal (i.e., 

landfilling or incineration) to new industrial recycling (Column G of Summary Exhibit C); 

                                                 
7  In order to launch the execution of this economic analysis in Summer 2005 for its timely completion in 2006 --- prior to OSW defining all regulatory options 
and regulatory conditions for the DSW supplemental proposal rulemaking --- in Summer 2005 OSW initially formulated seven options and assigned three 
different sets of assumptions about the possible implementation conditions for each option which constitute “minimum”, “medium”, and “maximum” impact 
estimates, from a list of 18 total possible conditions (see Exhibit 3A of Chapter 3). 
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o 37% to 87% of impact: $35 million to $111 million/year savings from excluding current RCRA-regulated industrial 
recycling from RCRA regulation (Column H in Summary Exhibit C). 

• Cost savings associated with removal from RCRA regulation of between 0.24 million to 1.70 million tons per-year of affected 
industrial materials currently managed as RCRA hazardous wastes (Column F of Summary Exhibit C), which represents 0.8% to 
5.6% of the RCRA hazardous waste generated each year (2003 total generation = 30.18 million tons): 

o 9% to 20% of impact: Induced shift of 0.03 million to 0.21 million tons/year wastes from current disposal (i.e., 
landfilling or incineration) to new industrial recycling (Column D of Summary Exhibit C); 

o 80% to 91% of impact: Excluding 0.21 million to 1.49 million tons/year of currently RCRA-regulated industrial 
recycling from RCRA regulation (Column E in Summary Exhibit C). 

• The cost savings and volumes of material affected by the narrower options (i.e., onsite option 1, “intra-industry” option 2, and 
“generator-controlled” option 7) are significant --- about 2/3 of the impacts of the broad inter-industry options 3, 4 and 5.  (Note 
that the results for each option are presented independently in Summary Exhibit C, not incrementally). 

• This is most likely a result of the highly skewed8 national distribution of waste volumes; if top-volume waste generators can take 
advantage of an exclusion, then most of the waste volumes/cost savings will likely be realized. 

• The relatively broader inter-industry options (options 3, 4, 5, 8) affect 6 to 7 times more facilities than the narrower options 
(options 1, 2, 6, 7).  Again, this is consistent with the highly-skewed national distribution of RCRA waste volume generated 
(tons/year) on a per-facility basis.  Smaller generators are more likely to send materials offsite. 

 
Increased Industrial Recycling 
 
• $115 million/year estimated 2005 market value of potentially recoverable materials (e.g., metals, solvents, other chemicals) 

contained in 1.8 million tons/year RCRA hazardous wastes disposed as of 2003 in the 12 waste types evaluated in this RIA 
(source: Exhibit 2B). 

• Depending on the DSW rule option, new industrial recycling could range from 27,000 to 213,000 tons/year, representing: 
o 9% to 20% of the annual tonnage impact (Column D in Summary Exhibit C) 
o 13% to 63% of the annual net cost savings (Column G in Summary Exhibit C) 

• 119 to 1,500 industrial facilities may switch from current waste disposal to new recycling (either onsite or offsite). 
                                                 
8 Skewness:  According to the “National Analysis” summary statistics presented in each biennial data year issue (i.e., 1991, 1993, 1995, 1997, 1999, 2001, 2003) 
of OSW’s RCRA Hazardous Waste Biennial Report (http://www.epa.gov/epaoswer/hazwaste/data/biennialreport/index.htm), the universe of US hazardous waste 
generators is highly skewed according to at least three statistical measures (these three skewness measures apply similarly to annual tonnage waste managed): 
• Facility skewness:  The largest quantity generator facility in the most recent data year (2003) generated 7.2% of annual US generation, and the top-5 largest 

generator facilities together accounted for 28% of US annual generation, relative to a universe of 17,694 generator facilities and 30.18 million tons hazardous 
waste generated (Source: Exhibit 1.4 of 2003 RCRA “National Analysis”). 

• Industry skewness:  The largest quantity generator industry (NAICS 3251: Basic Chemical Manufacturing) in the most recent data year (2003) generated 
46% of annual US generation, and the top-5 largest generator industries together accounted for 76% of US annual generation, relative to a universe of over 
600 NAICS 4-digit generator industries and 30.18 million tons hazardous waste generated (Source: Exhibit 1.9 of 2003 RCRA “National Analysis”). 

• State location skewness:  The largest quantity generator state (Texas) in the most recent data year (2003) generated 4.3% of annual US generation, and the 
top-5 largest states (TX, LA, KY, MS, OH) together accounted for 58% of US annual generation, relative to a universe of 56 RCRA generator states/ tribes/ 
territories and 30.18 million tons hazardous waste generated. (Source: Exhibit 1.2 of 2003 RCRA “National Analysis”). 
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• In addition, 196 to 284 facilities may switch 80,000 to 254,000 tons/year from current offsite recycling to onsite recycling. 
• Although not representative of all types (i.e., physical/chemical characteristics and industrial sources) of potentially affected 

hazardous wastes, two life-cycle analyses (LCA) case studies for two wastes representing 78% annual tonnage of wastes likely to 
be impacted by the DSW rule, show predominantly positive net results for environmental benefits of recycling, compared to 
disposal (see Summary Exhibits D & E), according to four environmental LCA impact indicators (from Appendix D to this RIA): 

o LCA study #1: Solvents: Industrial liquid wastes which may be recycled as solvents (Summary Exhibit D); 
recycling likely results in lower air emissions for 7 of 9 pollutants, reduced energy 
demand, and lower discharges to water for 4 pollutants.  However, the net amount of 
solid waste generated is relatively greater. 

o LCA study #2: Metals: Steel furnace emissions control dust (K061 hazardous waste) which may be recycled as 
zinc commodity metal (Summary Exhibit E); recycling likely results in lower air 
emissions for 9 of 12 pollutants, lower discharge to water of five pollutants, and reduced 
impact to the land from mining overburden, mining gangue, and avoided landfilling of 
the dust.  However, net energy consumption is relatively greater. 

 
Impacts to the NAICS 562211 Commercial Hazardous Waste Management Industry 
 
• Although the NAICS 5622 “Waste Treatment & Disposal” 4-digit industry group, consisting of both hazardous and non-hazardous 

waste treatment and disposal facilities in four industries, is expected to receive net cost savings from the DSW rule, the NAICS 
562211 “Hazardous Waste Treatment & Disposal” 6-digit single industry may experience adverse impact on revenues (which 
constitutes a “transfer effect” in this RIA). 

• As estimated in Chapter 8 of this RIA, depending upon the rulemaking option, an estimated net count of 65 offsite commercial 
hazardous waste management facilities may experience between 0.1% to 6.7% loss in annual business revenues each, totaling $56 
million to $66 million/year in lost revenues if potentially affected industrial waste generators switch from current hazardous waste 
management to excluded recycling either onsite or at an offsite non-hazardous waste management facility: 

o Landfills:  14 to 60 (7% to 30%) of the 198 total US hazardous waste landfill-related business line facilities may 
lose 0.1% to 0.8% of annual business revenues ($3 million to $12 million annual loss). 

o Incinerators: 5 to 22 (7% to 31%) of the total 71 US hazardous waste incinerator business line facilities may gain 
0.2% or lose up to 2.0% of annual business revenues ($0.8 million to $13 million annual loss). 

o Recyclers:  7 to 33 (6% to 31%) of the 108 hazardous waste recycler business line facilities may lose 3.1% to 5.7% 
of annual business revenues ($36 million to $66 million annual loss). 

• Such potential “indirect effects” (i.e., business market “transfer effects”) on commercial hazardous waste management entities are 
not subject to the RFA/SBREFA small business “direct impact” analysis requirements pertaining to the compliance cost impacts 
associated with the implementation conditions of the DSW de-regulatory rulemaking options. 

 
Impact to the NAICS 327310 Portland Cement Manufacturing Industry 
 
14 of the 100 to 105 Portland cement manufacturing plants reportedly burn 1.0 million to 1.2 million tons/year of RCRA and state-
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specific hazardous waste solvents for fuel (energy recovery) in cement kilns.  For purpose of “worst-case” transfer effect estimation of 
the DSW rule for this industry, Chapter 8 of this RIA estimates the coal equivalency value of RCRA-regulated spent solvents used as 
fuel by the 14 cement plants.  If the DSW rule hypothetically results in a “worst-case” loss of all spent solvents and other RCRA 
hazardous wastes used for fuel by these 14 plants, as well as loss of the annual revenues cement plants receive for accepting RCRA 
hazardous wastes to burn as fuel, the potential “worst case” potential impact could be $96.0 million/year in cost (transfer effect) to all 
14 plants, which represents 6.8% to 9.2% of annual business revenues for the 14 plants. 
 
State Government Hazardous Waste Fee Revenue Impacts 
 
• Direct state impacts include processing one-time notifications received from about 430 to 5,400 industrial facilities, and any 

additional inspections or other oversight needed for new recycling operations.  This added paperwork burden to state governments 
would be offset by a reduction in the number of existing RCRA Subtitle C hazardous waste permit renewals that would need to be 
processed in the future. 

• In addition, at least 27 states charge taxes and fees on RCRA hazardous waste generation, transport, or disposal.  As estimated in 
Chapter 9, the DSW rule could reduce state government waste fee revenues by $0.5 million to $5.3 million per year. 

• However, states are not required to adopt this rule, and they are also free to revise their tax structure to offset this potential 
revenue loss.  Potential state non-adoption could result in 4% to 46% reduction in annual cost savings for this rule, depending 
upon the option (based on 26 state government comments to OSW’s 2003 DSW proposed rule).9 

 
Small Business Impacts (1980 Regulatory Flexibility Act10) 
 
Because the proposed rule would be voluntary, as well as deregulatory, there would be no direct adverse impact to small entities 
subject to the requirements of the DSW rule (waste generators are subject to the rule’s requirements).  However, Chapter 8 estimates 
potential adverse indirect effects on two industries (hazardous waste management industry and cement manufacturing industry). 
• Furthermore, if SQGs lack economy-of-scale in their annual hazardous waste generation to justify capital investment in new 

onsite, same company, or intra-industry recycling operations to obtain DSW exclusions under Option 1, Option 2, Option 6, or 
Option 7, SQGs are alternatively eligible for DSW exclusion under Option 3, Option 4, Option 5 and Option 8 offsite transfer 
exclusions which involve only three or five minimally burdensome generator conditions: (1) no speculative accumulation, (2) 
direct transfer to the offsite recycler without broker or middleman, (3). submit one-time notice to USEPA, (4) maintain offsite 
shipment records for 3-years, and (5) make a due diligence reasonable effort to ensure legitimacy of the offsite recycler. 

• Compared to LQGs, most SQGs have a technical feasibility advantage for their hazardous wastes to be recycled because 90% of 
facilities in a national survey of large RCRA hazardous wastestreams, reported that between 10 and 60 hazardous chemical 

                                                 
9 State non-adoption: 16 states opposed the onsite option, 7 states opposed the 4-digit NAICS intra-industry option, 11 states opposed the broad options.  On the 
other hand, 16 states may not be more stringent than OSW’s national regulations because of state statutes or additional processes to be more stringent. 
10  Since its enactment in 1980, the RFA has required every Federal agency to prepare “regulatory flexibility analyses” for any public notice-and-comment 
regulation (i.e., proposed rule) it issues, unless the agency certifies that the proposed rule “will not, if promulgated, have a significant economic impact on a 
substantial number of small entities” (i.e., SISNOSE) subject to the terms and conditions of the rule.  The 1996 SBREFA amendment to the RFA strengthened the 
RFA’s analytical and procedural requirements.  For additional information about RFA/SBREFA see: http://www.epa.gov/sbrefa 
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constituents are present in their RCRA hazardous wastes.  Over one-third of all facilities surveyed reported between 10 and 20 
hazardous chemical constituents.  The highest number of constituents reported for a single wastestream is 287.  Each of the 15 
most prevalent constituents occurred in 20% of large wastestreams: five heavy metals (lead, chromium, cadmium, barium, arsenic) 
and 10 organic chemicals (toluene, xylenes, benzene, acetone, methyl ethyl ketone, methylene chloride, ethyl benzene, methanol, 
methyl isobutyl ketone, ethyl acetate).  Wastestreams reported in the survey carry a total of 724 different chemical constituents.  
This survey suggests that most LQGs must address a relatively higher number of hazardous constituents in developing their waste 
management approaches such as recycling, compared to SQGs (source: see Chapter 3 of the OSW “National Hazardous Waste 
Constituent Survey Summary Report”, Oct 1998: http://www.epa.gov/epaoswer/hazwaste/id/hwirwste/pdf/summary.pdf; complete 
survey data are available as item (4) at: http://www.epa.gov/epaoswer/hazwaste/id/hwirwste/economic.htm.). 

 
Sensitivity analyses (impact estimation uncertainty factors) 
 
As with most any complex quantitative analysis, there are dozens of potential micro-level sources of data and computation 
inaccuracies (i.e., uncertainties in numerical values of computation factors).  This RIA assigns single values to most of these micro-
level factors rather than uncertainty ranges.  However, there are five relatively large macro-level data and impact estimation 
uncertainty factors which deserve listing here with illustrative uncertainty magnitude ranges (see Section 6C for more details): 
• Sensitivity #1: State government adoption uncertainty:  As noted above, potential state non-adoption could result in 4% to 

46% reduction in annual cost savings for this rule, depending upon the option (based on 26 state government 
comments to OSW’s 2003 DSW proposed rule). 

• Sensitivity #2: Annual fluctuations in affected materials:  Impact estimates in this RIA are based on a single year 2003 
“snapshot” of potentially affected industries and RCRA hazardous waste baseline quantities.  However, the 
annual quantities of hazardous wastes and associated facilities vary from year-to-year.  For example, compared 
to the most recent 7-year average historical quantities, the 1997-2003 hazardous waste data trend shows that: 
• Baseline hazardous waste recycling has varied 1997-2003: 

o -54% to +54% by annual recycler facility count 
o -41% to +38% by annual tonnage recycled 

• Baseline hazardous waste disposal has varied 1997-2003: 
o -23% to +30% by annual disposal facility count 
o -17% to +22% by annual tonnage disposed. 

Based on the minimum and maximum annual deviation percentages across these four deviation ranges, the 
national impacts of the DSW rule could range from -54% to +54% on any given future year, compared to the 
average annualized impact estimates presented in this RIA. 

• Sensitivity #3: Within-year discrepancy in affected materials:  For any single data year, the total quantity (tons) of hazardous 
wastes reported as “generated” in the RCRA Biennial Report by LQGs, does not match the total quantity (tons) 
of hazardous wastes reported as “managed” by TSDRFs.  This discrepancy may to a large degree result from 
the fact that typically 17% to 24% of hazardous wastes generated in recent years (1997-2003) are reported as 
transported either (1) to another industrial unit with a separate USEPA ID number within the same LQG facility 
or (2) offsite for management at a TSDRF, rather than managed onsite by the LQG.  Between 1997 and 2003 
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the within-year discrepancy between generation and management quantities has ranged -34% to +39% between 
management tons as a percentage of generation tons reported.  Because the economic impact estimates for each 
DSW rulemaking option are largely proportional to the annual tonnages of affected materials, and more 
specifically, are based on “generation” tons rather than “management”, this within-year discrepancy suggests 
that the annual net cost savings for each option could be between -34% to +39% for any future year. 

• Sensitivity #4: Future industrial economic conditions:  As noted above, this RIA is built upon a single year 2003 “snap shot” of 
potentially affected industries, facilities, and RCRA hazardous waste quantities; it does not include a future 
projection of affected entities and waste quantities.  Future year impacts are likely to fluctuate compared to the 
annual impacts estimated in this RIA because annual counts of industries, facilities and waste quantities 
fluctuate with changing macro-economic conditions.  For example, one of the top-10 potentially impacted 
industries --- NAICS 3241 petroleum refining --- is expected to grow +5.6% annually in the US through year 
2010 (http://www.freedoniagroup.com/pdf/2065smwe.pdf).  Consequently, the future cost savings from the 
DSW rulemaking could also grow at a similar rate, in so far that the number of entities and affected materials 
correlate to industry revenue growth. 

• Sensitivity #5: Exclusion of small quantity generator (SQG) facilities from this RIA:  SQGs are not included in the RCRA 
Biennial Report database --- the underlying data used in this RIA --- because SQGs are not required to submit a 
Biennial Report.  Consequently, the omission of SQG facility counts and associated annual waste tonnages --- 
to the extent that SQG waste tonnages are not included in the TSDRF data used in this RIA --- likely represents 
a source of regulatory cost savings under-estimation in this RIA.  For example, given that CESQGs are 
currently exempt from RCRA Subtitle C regulations, but SQGs are not exempt, the omission of SQGs in this 
RIA may represent a 2% to 3% under-estimation of potential national annual cost savings, given that 150,000 
to 217,000 SQGs generate a range of 0.60 million to 0.93 million tons/year of the national RCRA hazardous 
waste, which represents an additional 2.0% to 3.1% annual tonnage compared to the 30.2 million tons generated 
by 17,700 LQGs according to the 2003 RCRA Biennial Report. 
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Summary Exhibit B 

List of DSW Exclusion Options for Industrial Recycling Analyzed in this RIA 

DSW Exclusion Option 

Brief Description of Option 
Note: OSW formulated these options and associated “implementation conditions” in 2005 to launch this RIA; 
see OSW’s 2007 Federal Register supplemental proposal notice for the exact options and conditions proposed 

1 Onsite only Relatively narrow exclusion for recycling that is done onsite (i.e., at the secondary material generator’s 
facility), originally described in the Oct 2003 DSW proposed rule (p.61575). 

2 4-digit NAICS 
intra-industry transfer 

Relatively narrow exclusion for recycling that is done in a “continuous process within the same industry”, 
originally described as the main option of the Oct 2003 DSW proposed rule (p. 61563-61574). 

3 
Broad inter-industry 
offsite transfer w/few 

conditions 

Broad exclusion with relatively few conditions, as originally described in the preamble of the Oct 2003 DSW 
proposed rule (p.61588); the version of this option analyzed in this RIA includes three implementation 
conditions under the “most-likely”* impact estimate: (1) no speculative accumulation, (2) generator notifies 
USEPA of recycling activity, and (3) generator re-notifies if recycling activity changes.  The Oct 2003 DSW 
proposed rule listed possible additional conditions for this option (pp.61588-61589). 

4 
Broad inter-industry 

offsite transfer 
w/additional conditions 

Same as Option 3 with more comprehensive conditions to prevent “discard”; the “most-likely”* version of this 
option analyzed includes eight implementation conditions, consisting of the three conditions (1), (2), (3) of 
Option 3, plus five additional conditions: (4) maintain onsite records of recycling activities, (5) no land 
placement of materials, (6) recycler has financial assurance, (7) generator exercises “due diligence” of recycler, 
and (8) export of materials for recycling follows notice and comment requirement. 

5 
Option 4 as RCRA 

“exemption” rather than 
DSW “exclusion” 

Same as Option 4 with a conditional “exemption” from the RCRA definition of hazardous waste (40 CFR 
261.3, 261.4), rather than “exclusion” from the definition of solid waste (40 CFR 261.2).  Note: Although this 
option is embedded and displayed as a separate option within the analytic framework and impact tables of this 
RIA, because the implementation conditions assigned for impact estimation are identical to Option 4, the 
estimated impacts for this option in this RIA are identical to Option 4. 

6 Case-by-case petition Case-by-case variance mechanism, as described in the Oct 2003 DSW proposed rule (p.61589). 

7 Generator controlled 
Same as Option 1 but with two additional exclusions for offsite transfers: (a) within the “same company” and 
(b) with “tolling contractors”.  Note: this RIA does not separately evaluate the “non land based units” and 
“land based units” components of this exclusion. 

8 Combination of options 
4, 6, 7 

Option 4 + Option 6 + Option 7.  Note: this option was not included in the analytic framework of this RIA; 
OSW derived an impact estimate for this option by non-duplicative incremental addition of the estimated 
impacts for two of its constituent options (i.e., Option 4 + Option 6); Option 7 impact not added because 
Option 7 impact is nested within Option 4 impact and is therefore not incremental. 

* Note: “most-likely” = to account for various sources of economic impact estimation uncertainty for each option, this RIA provides impact estimation ranges consisting of 
“minimum”, “medium” (i.e., most-likely), and “maximum” impact estimates. 
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Summary Exhibit C 

EPA Office of Solid Waste “Definition of Solid Waste” Supplemental Proposal Rule: 
Potential Economic Impacts 

A B C D E F (D+E) G H I (G+H) 

Affected RCRA-Regulated Entities Affected RCRA Hazardous Waste Quantities Potential Net Cost Savings 

DSW Recycling 
Exclusion Options 

Count of 
industries 
affected 

Count of industrial 
facilities affected 

(current recyclers + 
disposers) 

Induced new 
recycling 

switch-over 
from disposal 

(million tons/yr) 

Current recycling 
that becomes 
de-regulated 

(million tons/yr) 

Total 
materials 

potentially 
affected 

(million tons/yr) 

Induced new 
recycling switch-

over from disposal 
($millions/yr) 

Current recycling 
that becomes de-

regulated 
($millions/yr) 

Expected 
annual 

net savings 
($millions/yr) 

1. Onsite only 
136-149 

[148] 

432-499 

[475] 

0.029-0.183 

[0.041 = 12%] 

0.211-0.727 

[0.310 = 88%] 

0.240-0.910 

[0.351] 

$10-$92 

[$20 = 32%] 

$35-$55 

[$43 = 68%] 

$45-$147 

[$63] 

2. Intra-industry 4-
digit NAICS 

146-157 

[153] 

560-623 

[622] 

0.029-0.183 

[0.041 = 11%] 

0.244-0.801 

[0.334 = 89%] 

0.273-0.984 

[0.375] 

$10-$92 

[$20 = 28%] 

$46-$64 

[$52 = 72%] 

$56-$156 

[$72] 

3. Broad inter-
industry with 3 
conditions 

572 
5,299-5,387 

[5,358] 

0.047-0.213 

[0.065 = 10%] 

0.414-1.358 

[0.606 = 90%] 

0.461-1.571 

[0.671] 

$24-$108 

[$35 = 27%] 

$90-$98 

[$94 = 73%] 

$114-$206 

[$129] 

4. Broad inter-
industry with 8 
conditions (impacts 
same as Option 5) 

460-572 

[532] 

3,568-5,384 

[4,546] 

0.038-0.213 

[0.059 = 10%] 

0.250-1.358 

[0.517 = 90%] 

0.288-1.571 

[0.576] 

$20-$107 

[$30 = 28%] 

$72-$97 

[$76 = 72%] 

$92-$204 

[$106] 

6. Case-by-case Not estimated 7 per year* Not estimated 
0.041-0.130 

[0.076] 

0.041-0.130 

[0.076] 
Not estimated 

$1.0-$1.1 

[$1.0] 

$1.0-$1.1 

[$1.0] 

7. Generator 
controlled 

197-207 

[197] 

761-857 

[835] 

0.027-0.184 

[0.042 = 11%] 

0.241-0.832 

[0.342 = 89%] 

0.268-1.016 

[0.384] 

$12-$94 

[$22 = 25%] 

$52-$76 

[$65 = 75%] 

$64-$170 

[$87] 

8. Combo of 4, 6, 7 
460-572 

[532] 

3,575-5,391 

[4,553] 

0.038-0.213 

[0.059 = 9%] 

0.291-1.488 

[0.593 = 91%] 

0.329-1.701 

[0.652] 

$12-$94 

[$22 = 21%] 

$81-$111.1 

[$85 = 79%] 

$93-$205.1 

[$107] 
Explanatory Notes: 
(a) Range low-ends: (1) nets-out costs for 3 to 17 possible implementation conditions, and (2) includes bottom 99th percentile of relevant 2003 dataset facilities and waste tons/year quantities. 
(b) Range high-ends: (1) nets-out costs for only 2 implementation conditions for each option (i.e., no speculative accumulation and generator notification), and (2) includes 100% of relevant 2003 dataset facilities and waste 
tons/year quantities. 
(c) [Bracketed] single-point numerical estimates represent “medium” (i.e., most-likely) estimates within each impact range: (1) nets-out costs for 2 to 8 implementation conditions, and (2) includes bottom 99.5th percentile of 
relevant 2003 dataset facilities and waste tons/year quantities. 
(d) * Option 6:  As a rough approximation (simulation), the case-by-case option impacts estimated by applying the 20-year (1980-1999) RCRA 40 CFR 260.22 hazardous waste delisting petition average of 7 industrial plant 
hazardous wastestream delistings granted per year. 
(e) Columns G, H and I net cost savings do not include potential: (1) increased future industrial site clean-up costs if one or more of the DSW options unintentionally  induce a higher annual frequency of future industrial leaks, 
spills, emissions, releases, or abandonment of secondary hazardous materials, (2) potential lost business revenues in the industrial hazardous waste management industry NAICS 562211 for net loss of annual business revenues at 
hazardous waste landfills and incinerators which currently manage the potentially affected industrial materials as RCRA Subtitle C hazardous wastes, or (3) life-cycle environmental net benefits from induced new recycling 
compared to current waste disposal at landfills and incinerators. 



 

 17 

 
 
 

Summary Exhibit D 
Industrial By-Product Liquids Recycled as Solvents 

Case Study #1 of Environmental Life-Cycle Analysis Impact Comparison 
Between Incineration and Recycling 

(presented as LCA Case Study #1 in Appendix D to this RIA) 

LCA Impact Indicator 

Disposal by Incineration 
Not for Use as Energy/Fuel* 

(baseline) 
Recycling** 

(alternative scenario) Net Impact of Recycling 
1. Air pollutant emissions*** Greater air emissions for 7 of 9 

pollutants (PM, NOx, SOx, CO2, 
CH4, Cl, benzene) 

Greater air emissions for 2 of 9 
pollutants (Pb, Hg) 

Generates less air emissions for 7 of 9 
pollutants 

2. Energy consumption • Greater consumption of natural 
gas & fuel oil 

• Total = 8.3 mill.Btu/ton 

• Greater consumption of coal 
• Total = 0.2 mill.Btu/ton 

Requires 8.1 million Btu less energy per 
ton solvent. 

3. Wastewater pollutant 
discharge*** 

• Greater discharge for all 4 
pollutants (BOD, COD, heavy 
metals, Cl) 

• Less overall wastewater 
volume discharged 

• Less discharge for all 4 
pollutants 

• Greater overall wastewater 
volume discharged 

Generates less wastewater pollutants for 
all 4 pollutants, although wastewater 
volume is greater 

4. Solid waste • Generates 10 lbs per ton 
organic liquid waste 

• Requires less landfill space 

• Generates 542 lbs per ton 
organic liquid waste 

• Requires more landfill space 

Generates 532 lbs more per ton organic 
liquid waste 

Explanatory Notes: 
* RCRA solvents currently disposed for fuel blending and energy recovery are not expected to shift to solvent recycling under the DSW rule (because of US market conditions 
favorable for waste-to-energy systems the last couple years; MSW Management, March/April 2006, p.10), and are not included in this exhibit. 
** Impacts evaluated for organic liquid recycling via the most common "distillation" recycling method. 
*** LCA data on water releases, as well as some air pollutants, associated with virgin solvent production were not available. 
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Summary Exhibit E 
Industrial By-Product Steel Furnace Air Pollution Emission Control Dust 

Recycling for Recovery of Commodity Metal (Zinc) 
Case Study #2 Summary of Environmental Life-Cycle Analysis Impacts Comparison Between Dust Landfilling and Dust Recycling* 

(presented as LCA Case Study #2 in Appendix D to this RIA) 

LCA Impact Indicator 
Disposal by Landfilling 

(baseline) 
Recycling 

(alternative scenario) Net Impact of Recycling 
1. Air pollutant emissions Greater air emissions for 9 of 12 

pollutants (Al, As, Ba, Cd, Cr, Pb, 
Mn, PAHs, sulfuric acid) 

Greater air emissions for 3 of 12 
pollutants (HCl, Hg, Zn) 

Generates less air emissions for 9 of 12 
pollutants 

2. Energy consumption • Requires more diesel & 
electricity energy 

• Mining = 4.7 mill.Btu/ton 
• Primary smelting = 16.5 

mill.Btu/ton 
• Total = 21.2 mill.Btu/ton 

• Requires more coal & natural 
gas energy 

• Recycling = 38 mill.Btu/ton 
• Secondary smelting = 36 

mill.Btu/ton 
• Total = 74 mill.Btu/ton 

Requires 53 million Btu more energy per 
ton zinc metal 

3. Wastewater pollutant 
discharge 

• Mining: greater discharge for all 
5 pollutants (As, Cd, Pb, Hg, 
Zn) 

• Primary smelting: greater 
discharge for 3 of 4 pollutants 
(Cd, Pb, Zn) 

• Recycling: less discharge for 
all 5 pollutants 

• Secondary smelting: less 
discharge for 3 of 4 pollutants 
(greater discharge of Cl) 

Generates less wastewater pollutant 
discharge for 5 of 6 pollutants 

4. Solid waste • Mining overburden: 37.3 tons 
per zinc ton 

• Mining gangue**: 16.3 tons per 
zinc ton w/8 toxic chemicals 
(As, Cd, Cr, Cu, Pb, Hg, Zn, 
CH3OH) 

• Landfill space: negative impact 

• Recycling overburden: zero 
• Recycling gangue: zero 
• Landfill space: zero 

Avoids negative impacts to the land. 

Explanatory Notes: 
* LCA impacts reflect three-stage zinc recycling process: (1) EAF dust fed to Waelz rotary furnace for metal reduction & gas evaporation, (2) Waelz furnace dust sent to 2nd 
furnace,(3) electrothermal smelting of the zinc oxide to zinc metal. 
** Gangue = byproduct from chemically intensive process of concentrating zinc in mined ore. 
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Statement of Regulatory Need 
 
 
OSW’s supplemental proposed revisions to the 40 CFR 261.2 RCRA Definition of Solid Waste (DSW), proposes to revise and clarify the DSW as it 
pertains to certain types of industrial hazardous secondary materials that would not be considered “solid wastes” subject to USEPA hazardous waste 
regulation under RCRA Subtitle C (40 CFR 260 to 299).  It proposes to add three new categories of industrial recycling operations involving 
certain types of materials, to the existing 16 DSW industrial recycling exclusions (40 CFR 261.2(e) and 261.4(a)).  The supplemental proposed 
revisions build upon OSW’s 28 October 2003 proposed revisions (Federal Register, Vol. 68, p.61558), a proposal which OSW initiated partially in 
response to a 1987 to 2000 series of seven decisions by the US Court of Appeals for the DC Circuit11, which, taken together, have provided OSW 
with additional direction regarding RCRA regulatory exclusion of industrial recycling.  Both the 2003 proposal and the supplemental proposal, 
represent an important addition to and restructuring of the 40 CFR RCRA regulations that: 

• Distinguish “wastes” from non-waste (i.e., not “discarded”) materials for RCRA regulatory purposes, 
• Ensure environmental protections over industrial hazardous secondary materials recycling practices, and 
• Clarify in a regulatory context the concept of “legitimate recycling,” which has been and is a key component of RCRA’s hazardous waste 

regulatory program for industrial recycling, but which to date has been implemented by USEPA regional offices and RCRA-authorized state 
governments, without regulatory criteria.  The supplemental proposal thus includes specific regulatory provisions for determining when 
industrial hazardous secondary materials are recycled legitimately. 

The supplemental proposal is de-regulatory in nature because it proposes that certain recyclable materials that have heretofore been subject to the 
RCRA hazardous waste regulations would no longer be regulated as hazardous waste.  The proposed criteria for defining “legitimate” recycling 
codify existing principles.  This proposal is not intended to bring new wastes into the RCRA regulatory system. 
 By removing unnecessary hazardous waste regulatory controls over certain industrial recycling practices, and by providing more explicit 
criteria for determining the “legitimacy” of industrial recycling practices in general, USEPA expects that this proposal will encourage the safe, 
beneficial recycling of additional hazardous secondary materials.  This regulatory initiative is thus consistent with the USEPA’s longstanding policy 
of encouraging the recovery, recycling and reuse of valuable resources as an alternative to land disposal (i.e., landfilling and incineration), while at 
the same time maintaining protection of human health and the environment.  It also is consistent with the primary “resource conservation” goal of the 
Congress in enacting the RCRA statute (as evidenced by the statute’s name), and with OSW’s vision of how the RCRA program could evolve over 
the long-term to promote economic sustainability and more efficient use of resources.12 

                                                 
11 Pages 61562 to 61563 of the preamble to OSW’s 28 Oct 2003 proposed revisions to the RCRA “Definition of Solid Waste” provide a synopsis of the seven 1987-2000 series of 
DC Circuit Court decisions: http://www.epa.gov/epaoswer/hazwaste/dsw/abr-rule/abr-rule.pdf 

• 1987: American Mining Congress v. USEPA (“AMC I”) 
• 1990: American Petroleum Institute v. USEPA (“API I”) 
• 1990: American Mining Congress v. USEPA (“AMC II”) 
• 1993: US v. ILCO 
• 1994: Owen Electric Steel Co. v. USEPA 
• 2000: American Petroleum Institute v. USEPA (“API II”) 
• 2000: Association of Battery Recyclers v. USEPA (“ABR”) 

12 OSW’s long-term “vision” of the future of the RCRA waste management program is discussed in the document “Beyond RCRA: Prospects for Waste and Materials 
Management in the Year 2020,” which is available on USEPA’s website at: http://www.epa.gov/epaoswer/osw/vision.htm 
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Chapter 1 
Identity & Quantity of Industries & Materials Potentially Affected by the DSW Rule 

 
 
1A. Summary of Existing RCRA DSW Exclusions for Industrial Recycling 
 
The DSW rule potentially impacts industrial secondary hazardous materials that are already defined in the 40 CFR 261.2 RCRA Definition of Solid 
Waste (DSW) regulations as “solid wastes” and are being managed as RCRA “hazardous wastes” under current USEPA RCRA Subtitle C 
regulations (40 CFR 260 to 299).  The DSW rule is designed to revise the RCRA DSW by excluding certain RCRA hazardous wastes recycled for 
metal, solvent or other material values (e.g., acid recovery).  These wastes will be considered as “secondary hazardous materials” under the DSW 
rule and will not be defined as “solid wastes” subject to RCRA Subtitle C regulation.  This chapter defines the dataset of currently regulated 
hazardous waste recycling that may become de-regulated under the DSW rule as “secondary hazardous materials”, from regulation as RCRA 
“hazardous wastes”. 

As of  2006, RCRA regulations (i.e., 40 CFR 261.2(3) and 261.4(a)) currently provide 16 DSW exclusions for recycling of certain types 
of industrial secondary hazardous materials, some dating back to 1985.  Consequently, the respective counts of industries, facilities, and 
wastestreams potentially affected by the DSW rule does not apply to these currently excluded industries and secondary hazardous materials.  USEPA 
does not have data on the annual quantities of currently excluded materials.  Appendix A provides examples from the petrochemical and industrial 
organic chemical manufacturing industries, of industrial recycling operations and secondary hazardous materials which may already fall under some 
of the 16 existing DSW exclusions.  The 16 current DSW exclusions are for secondary hazardous materials which are: 
 

16 Current Industrial Recycling Exclusions from the RCRA Definition of Solid Waste (as of 2006) 
 

 Item Year 40 CFR Citation  Abbreviated Description of Exclusion (see http://www.gpoaccess.gov/cfr for complete descriptions & conditions) 
 
1. 1985 261.2(e)(i)  Used or reused as ingredients in an industrial process to make a product without being reclaimed 
2. 1985 261.2(e)(ii)  Used or reused as effective substitutes for commercial products 
3. 1985 261.2(e)(iii)  Returned as a feedstock substitute to the original industrial process from which the materials are generated without first being 

reclaimed or land disposed 
4. 1985 261.4(a)(6)  Pulping liquors that are reclaimed in a pulping liquor recovery furnace and then reused in the pulping process 
5. 1985 261.4(a)(7)  Spent sulfuric acid used to produce virgin sulfuric acid 
6. 1986 261.4(a)(8)  Reclaimed and returned to the original process(es) in which generated for reuse in production if entire process is closed by 

tanks, pipes or other enclosed conveyance, if reclamation doesn’t involve combustion. 
7. 1990 261.4(a)(9)  Spent wood preserving solutions that have been reclaimed and reused for their original intended purpose 
8. 1991 261.4(a)(10)  K060, K087, K141, K142, K143, K144, K145, K147, K148 wastes recycled to coke ovens or tar recovery 
9. 1991 261.4(a)(11)  Recovered non-wastewater splash condenser dross residue of K061 treatment in metals recovery units 
10. 1994 261.4(a)(12)  Petroleum refinery oil-bearing sludges, byproducts or spent materials inserted into the refining process 
11. 1997 261.4(a)(13)  Scrap metal being recycled 
12. 1997 261.4(a)(14)  Circuit boards being recycled if stored prior to recovery and free of mercury, nickel-cadmium & lithium 
13. 1998 261.4(a)(17)  Spent materials generated by the primary mineral processing industry for recovery of minerals, acids, etc. 
14. 1998 261.4(a)(18)  Petrochemical oil recovered from organic chemical manufacturing if oil is inserted into petro-refining process 
15. 1998 261.4(a)(19)  Spent caustic solutions from petroleum refining used as feedstock to produce cresylic or naphthenic acid 
16. 2002 261.4(a)(20)  Used to make zinc fertilizers
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1B. Primary Data Source for Identifying Industries, Facilities & Hazardous Wastes Potentially Affected by the DSW Rule 
 
The USEPA 2003 RCRA Hazardous Waste Biennial Report (http://www.epa.gov/epaoswer/hazwaste/data/br03/index.htm) is a census of the 
company identity, location, industrial sources, waste types, waste quantities, and methods of hazardous waste generation, shipment, receipt, and 
management (i.e., treatment, disposal, recovery) at two classes of RCRA-regulated facilities: 
 

• LQGs:  RCRA hazardous waste large quantity generators, and 
• TSDRFs: RCRA-permitted hazardous waste treatment, storage, disposal, and recycling facilities. 

 
The Biennial Report includes both one-time generated industrial wastes (e.g., equipment closure, corrective action site cleanup) as well as annually 
recurring generated industrial process wastes.  This database is the primary source used in this RIA to identify the current (i.e., baseline) hazardous 
wastes generated that have the potential to become excluded from RCRA Subtitle C jurisdiction under the DSW rulemaking options.  Small quantity 
generators (SQGs) and conditionally exempt small quantity generators (CESQGs) are not required to submit hazardous waste data to the RCRA 
Biennial Report.  However, SQG waste quantities may be reflected in the Biennial Report because SQGs typically rely on offsite commercial 
TSDRFs for management of their hazardous wastes. 
 OSW applied data from the 1999 Biennial Report in OSW’s RIA for the 2003 DSW proposed rule.13  This RIA uses the 1999 data to 
demonstrate potential ranges of affected quantities and affected facility counts over time.  Waste recycling will vary year-to-year given changes in 
market conditions for secondary metals, solvents, and other material values (see the “Sensitivity Analysis” section of Chapter 5 of this RIA for waste 
trend data).  In addition, RCRA Biennial Report data reporting errors or inconsistencies can vary from year-to-year and within a single data year.  
Data from both 2003 and 1999 are presented in this RIA to demonstrate variability in the hazardous waste market and data reporting.  Estimates of 
potential regulatory impacts in this RIA are based on the 2003 dataset. 
 USEPA improved its removal of reported wastewater data in the RCRA Biennial Report databases between the 1999 and 2003 reporting 
cycles.  This effort could influence the estimated affected waste recycling quantities (i.e., tons/year) and affected facility counts by excluding wastes 
that are not likely recoverable from the totals because they are primarily wastewater.  The 1999 datasets will have more wastewater wastes included 
than the 2003 datasets.  Wastewaters tend to be larger volume wastes (e.g., rinse waters or contaminated groundwater) that are on the high end of the 
distribution of recycled waste quantities.  Wastewaters are not secondary materials.  It is the residuals separated from the wastewaters that are the 
waste materials sent to recycling.  When records for the larger volume wastes reported recycled in 1999 are analyzed closely they tend to reflect a 
reporting error by the generator.  The generators in these instances are reporting quantities being discharged to their wastewater treatment systems.  
In these cases, they only should be reporting the residual/sludge volumes generated through wastewater treatment as being recycled. 
 These records of large volume wastewaters being recycled tend to skew the results and can result in large over estimates of cost savings 
resulting from the DSW rule.  Cost savings estimates using the 1999 data will be higher than those using 2003 data because of the inclusion of large 
wastewater wastes.  Statistics on recycled hazardous waste quantities are presented later in this chapter to demonstrate the difference in quantities 
between 2003 and 1999.  Chapter 6 presents estimated regulatory cost savings and net impacts for waste quantities (tons/year) only included up 

                                                 
13  “Final Report: Economic Assessment of the Association of Battery Recyclers Proposed Rule”, prepared by DPRA Inc. For the USEPA Office of Solid Waste, 27 June 2003, 274 
pages., available using Document ID nr. EPA-HQ-RCRA-2002-0031-0002 at http://www.regulations.gov 
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through the 99th (i.e., “minimum” estimates) and 100th (i.e., “maximum” estimates) percentile of potentially affected facilities by rank of recycled 
quantities.  These results can be used to assess the potential implications of reporting and data entry errors in the Biennial Report dataset and the 
level of uncertainty in the results based on the 99th percentile and 100th percentile results and based on the 2003 and 1999 RCRA Biennial Reports. 
 The RCRA Biennial Report is the most complete set of data on industrial hazardous waste generation available given it is a census of LQGs 
and TSDRFs.  It is the best existing database for evaluating changes to RCRA regulations, given the fact that data are reported on the wastestream 
level by single facilities (some facilities may generate multiple and different wastestreams within any given year).  As mentioned previously, the 
Biennial Report does not include data for SQGs and CESQGs.  Consequently, the regulatory cost savings estimates might be expected to increase if 
the universe of SQGs and CESQGs were included in this RIA.  However, this increase would mostly occur from addition of SQG data because 
CESQGs are already excluded from most RCRA regulations.14 

                                                 
14 SQGs:  The exclusion of SQGs from this analysis reflects the RCRA exclusion of SQGs from reporting to the RCRA Hazardous Waste Biennial Report.  Consequently, USEPA 
does not collect regularly updated data on RCRA waste volumes generated by SQGs.  Omission of explicit data on SQGs does not necessarily mean that this analysis excludes 
small and medium size companies for the following  reasons: 

• Not all SQGs necessarily represent small or medium size companies, and not all LQGs represent large companies, based on either (a) company employee count or (b) 
company annual sales revenues, two alternative measures used by the Small Business Administration to define “small business” (http://www.sba.gov/size). 

• Furthermore, many SQGs are not in the same industries and markets with LQGs; for example, the top-5 largest LQG industries in 2003 based on annual tons waste 
generated are (1) NAICS 3251 Basic Chemical Mfg, (2) NAICS 3241 Petroleum & Coal Products Mfg, (3) NAICS Waste Treatment & Disposal, (4) NAICS 3252 Resin, 
Synthetic Rubber, Synthetic Fibers & Filaments Mfg, and (5) NAICS 3311 Iron & Steel Mills & Ferroalloy Mfg, all of which are capital-intensive industries 
predominantly populated with relatively larger size companies (source: Exhibit 1.9 at: http://www.epa.gov/epaoswer/hazwaste/data/br03/national03.pdf).  In contrast, 
SQGs are predominantly in different industries; for example, the top-5 SQG industries in aggregate constituting 98.3% SQGs and only 1.7% LQGs are (1) NAICS 8111 
Automotive Repair & Maintenance, (2) NAICS 3231 Printing & Related Support Activities, (3) NAICS 332 Fabricated Metal Product Mfg , (4) NAICS 4411 Motor 
Vehicle & Parts Dealers, and (5) NAICS 5111 Print Publishing Industries, based on estimated establishment counts in OSW’s July 2003 economic impact analysis for the 
RCRA spent solvent industrial wipes proposed rule (see page 90 of document ID nr. EPA-HQ-RCRA-2003-0004-0004 at http://www.regulations.gov). 

• Using hazardous waste generation volume (i.e., tons per year) as a proxy indicator of facility size, SQGs are much smaller in average size than LQGs covered by the 
RCRA Biennial Report.  Most SQGs send their wastes offsite for treatment, disposal or recycling by commercial hazardous waste management facilities.  Based on 1999 
data, there are about 114,000 SQGs which generate a total of between 600,000 to 930,000 tons/year of RCRA hazardous waste, which represents an average SQG waste 
size of 5.3 to 8.2 tons/year.  As an example, if this average SQG volume consisted of spent solvents, it would be equivalent to 24 to 37 barrels per year, or 2 to 3 barrels 
per month (@8 lbs/gallon and @55 gallons/barrel).  Compared to the 17,700 LQGs which generate 30,176,000 tons for an average LQG waste size of 1,705 tons/year (as 
of 2003) --- which represents 7,750 barrels per year or 646 barrels per month of spent solvent as an example waste material --- SQGs are only 0.3% to 0.5% the size of an 
average LQG.  OSW does not expect SQGs will experience an adverse disproportional effect of the DSW rule if SQGs lack economy-of-scale to justify capital investment 
in new onsite, same company or intra-industry recycling operations under Options 1, 2, 6, or 7, because SQGs are alternatively eligible for DSW exclusion under Option 3, 
4, 5 and 8 offsite transfer exclusions which involve only three or five minimally burdensome generator conditions: (1) no speculative accumulation, (2) direct transfer to 
the offsite recycler without broker or middleman, (3). submit one-time notice to USEPA, (4) maintain offsite shipment records for 3-years, and (5) make a due diligence 
reasonable effort to ensure legitimacy of the offsite recycler. 
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1C. Removal of Non-Relevant Data from the 2003 Dataset for this RIA 
 
Multiple datasets are developed depending on the scope of the DSW rulemaking option under consideration.  The initial dataset is the universe of all 
hazardous wastes being generated in the US.  This chapter pares this dataset down to only those hazardous wastes currently being recycled either on 
or offsite and managed as hazardous waste under the current RCRA Definition of Solid Waste.  The RCRA administrative aspects (e.g., waste 
transport RCRA manifests and RCRA record-keeping) of the management of these wastes and their treatment residuals (e.g., distillation sludges) 
may be affected by a change in the definition of solid waste.  Given the hazardous wastes in this dataset are already being recycled for metal, solvent 
or other material values they are assumed to meet the definition of being a secondary material.  This RIA assumes these wastes have material 
components that have true economic value and are not being recycled for the sake of disposal (i.e., sham recycling). 

• Chapter 2 presents datasets of hazardous wastes currently disposed that may be recycled after the passage of the DSW rule for their secondary 
material values. 

• Chapters 3 and 4 describe the changes in RCRA administrative and materials management costs post-rule which determine through the 
Chapter 5 “break-even” micro-economic financial test (i.e., comparison of facility-level costs under pre-rule baseline and post-rule options) 
the potential for these wastes to be recycled post-rule, rather than disposed, to gain the benefits of exclusion from RCRA under the DSW 
rulemaking options. 

This Chapter only focuses on defining the universe of hazardous wastes that have demonstrated secondary material value in the current marketplace 
(i.e., currently recycled hazardous waste quantities). 

The dataset of recycled waste quantities was further refined given how data are collected and what data are included in the source of the data 
described below.  Certain wastes appear to be double-counted in the data source.  The data source requires reporting of all hazardous wastes 
generated by the generator.  However, it also collects data from a subset of TSDRFs called “transfer facilities” that consolidate certain wastes or are 
an intermediary in the transport of certain wastes prior to being received by the ultimate TSDRF in the transportation chain.  Other records may be 
included in the Biennial Report data source by either misreporting or because of state regulatory requirements.  For this RIA these records are 
eliminated from the dataset, because they are not expected to gain no new benefits under the DSW rulemaking options.  To avoid double-counted and 
misreported waste quantities in the dataset, records reported for the four waste management categories listed in Exhibit 1A were eliminated from the 
dataset used in this RIA.  Further details on the identification of the records to be excluded in the dataset are presented in Appendix B.
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Exhibit 1A. 
Summary of Non-Relevant Industries & Materials Eliminated from the Baseline “Affected Universe” Dataset 

 
Transfer Facilities 

 
Transfer facilities consolidate certain wastes for recycling or are an intermediary in the transport of 
certain wastes prior to being received by the ultimate recycling facility.  To avoid double-counting 
waste quantities by both the generator and transfer facility in the dataset, records reported by 
transfer facilities are eliminated from the dataset.  

 
Oil Recovery 

 
Some generators reported wastes in the dataset that are already excluded under the existing 
definition of solid waste.  This includes industries with exclusions for oil recovery under 40 CFR 
261.4(a)(12)(ii). 

 
Recycled Spent Materials 
Exhibiting Characteristic of 
Hazardous Waste 

 
Some generators reported wastes in the dataset that are already excluded under the existing 
definition of solid waste.  This includes exclusions for by-products exhibiting a characteristic of 
hazardous waste that are not solid wastes when reclaimed under 40 CFR 261.2(c)(3).   

 
Recycled Sludges 
Exhibiting Characteristic of 
Hazardous Waste 

 
Some generators reported wastes in the dataset that are already excluded under the existing 
definition of solid waste.  This includes exclusions for sludges exhibiting a characteristic of 
hazardous waste that are not solid wastes when reclaimed under 40 CFR 261.2(c)(3). 

 
 
1D. 2003 Baseline Hazardous Waste Generation & Recycling by Industry Subsector 
 
This section presents an overall perspective of the total amount of hazardous waste generation and recycling by each industry subsector, as contained 
in the 2003 RCRA Hazardous Waste Biennial Report dataset underlying this RIA.  The annual waste generation rate by 17,694 LQGs was 30.2 
million tons/year as of 2003.  Approximately 61% of the LQGs (10,776) recycled 3.4 million tons/year (11%) of the waste generated.15  
Alternatively, as displayed in Exhibit 1B, 89% of the total waste generated was not recycled.16.  Exhibit 1B presents data for the baseline industrial 
recycling processes which include: 

                                                 
15  The recycling portion of this total includes those recycling quantities that are currently excluded under the Definition of Solid Waste which are subsequently taken out of the 
analysis in the totals developed in Exhibit 1B.  These recycling quantities, even though they are not defined as hazardous waste under the current Definition of Solid Waste, are 
kept in this table because the waste quantities are included in the generation totals developed for the industry subsector.  These quantities could readily be removed from the 
recycling quantities in the datasets developed, but not the generation totals which were developed outside these datasets.  These currently excluded recycling quantities were kept in 
Exhibit 1C to present a more accurate picture of recycling rates (percentages). 

16  This total quantity should not be interpreted as the potential for recycling ore recovery. 
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• Metals recovery 
• Solvents recovery 
• Other materials recovery (e.g., acid regeneration, waste oil recovery, non-solvent organics liquid recovery) 
• Energy recovery 
• Fuel blending 

 
However, only metals recovery, solvents recovery and other recovery are potentially excluded under the DSW rule options.  Energy recovery and 
fuel blending are not eligible for RCRA regulatory exclusion under any of the DSW options. 
 Exhibit 1C presents a list of 22 industry subsectors, the 2002 count of industries and establishments included in each subsector, the 2003 
count of hazardous waste generators and associated tons/year of hazardous waste generated, the 2003 count of hazardous waste recycling and energy 
recovery facilities and the associated tons/year of hazardous waste recycled and energy recovered in each subsector.  Exhibit 1C also presents the 
percentage of hazardous waste already recycled/energy recovered for each subsector (Column J) and the percentage not recycled or energy recovered 
(Column K).  As of 2003, the following four industrial subsectors recycle or energy recover more than 50% of their hazardous waste: 
 
 NAICS Subsector  % Recycling+Recovery Industry Subsector Description 

1. NAICS 62:   67.2%   Health care & social assistance 
2. NAICS 44 & 45:   62.5%   Retail trade 
3. NAICS 49:   54.7%   Postal, couriers, messengers, warehousing, storage 
4. NAICS 51:   51.0%   Information 
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Exhibit 1B.  Recycling & Energy Recovery of Hazardous Wastes 

Compared to All Hazardous Waste Management Methods (2003*) 

 
Hazardous Waste 

Management Method 
 

RCRA Waste Management Method Codes* 

 
2003 Count 
of Facilities 
Reporting 
Method 

 
2003 Quantity Managed 

Onsite + Offsite 
(million tons) 

 
Recycling 

 
Metals recovery 

 
H010 

 
159 

 
1.152 

  
Solvents recovery 

 
H020 

 
523 

 
0.263 

  
Other recovery or reclamation for reuse 
including acid regeneration, organics 
recovery, etc. 

 
H039 

 
85 

 
0.729 

 
Subtotal recycling = 

 
2.144 (5.1%) 

 
Energy Recovery 

 
Onsite energy recovery (includes direct 
use as fuel, or fuel blending for onsite 
energy recovery) 

 
H050 

 
103 

 
1.468 

  
Fuel blending prior to energy recovery at 
another site 

 
H061 

 
116 

 
0.916 

 
Subtotal energy recovery = 

 
2.384 (5.7%) 

Subtotal recycling + energy recovery = 4.528 (15.0%) 
 
Other Methods 

 
Treatment & Disposal 

 
22 

codes* 

 
At least 
740** 

 
37.568 (89.2%) 

 
Total All Methods = 

 
1,726 

 
42.096 (100.0%) 

 
2003 RCRA Biennial Report hazardous waste generation = 

 
17,694 

 
30.176*** 

 
Explanatory Notes: 
* Source: USEPA 2003 RCRA Hazardous Waste Biennial Report (BR); Exhibit 2.5, http://www.epa.gov/epaoswer/hazwaste/data/br03/national03.pdf: 

– The 2003 report includes waste management data from both RCRA-permitted and non-permitted facilities (those that recycle solvent hazardous 
waste generated onsite), whereas prior to 2001 only included management data from permitted facilities. 
– BR reports after 1995 exclude most wastewater (aqueous waste) data, and include mostly non-wastewaters (i.e. sludges, solids, gases, lab packs). 

** Some facilities have multiple waste management methods. 
*** For each RCRA Biennial Report historical data year (i.e., 1991, 1993, 1995, 1997, 1999, 2001, 2003) the national total “management” quantity does note 

equal the national total “generation” quantity; some reasons for this discrepancy are: (a) some wastestream tonnages are double-counted in 
“management” because they undergo two or more management steps in a management train, (b) some wastes may have been generated near the end of 
the prior year but managed (i.e., treated, recycled or disposed) in the BR database year, and (c) net export/import of generated wastes from or to the 
US for management in other countries or the US, respectively.  Prior data years at: 
http://www.epa.gov/epaoswer/hazwaste/data/biennialreport/index.htm 
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Exhibit 1C.  Economic Subsector Summary: 

2003 Baseline Recycling and Energy Recovery of RCRA Hazardous Wastes 
A B C D E F G H I J  

(I/G)x100 
K 

(100%-J) 
2003 RCRA Hazardous Waste Generation & Recycling and Energy Recovery4 

Item 

Economic 
Subsector 
(2-digit 
NAICS 
Code) 1 

Name of Economic 
Subsector 

2002 
Count of 

Industries 2

2002 
Count of 
Establish-

ments 
(with+ w/out 
employees) 3 

Count of 
RCRA 

Hazardous 
Waste 

Generators 
(Facilities) 

RCRA 
Hazardous 

Waste 
Generated 
(tons/year) 

Count of RCRA 
Hazardous Waste 

Recyclers & 
Energy 

Recoverers 
(Facilities) 6 

RCRA 
Hazardous 

Waste Recycled 
and Energy 
Recovered 
(tons/year)6 

Percent 
Recycled and 

Energy 
Recovered 

Percent Not 
Recycled or 

Energy 
Recovered 

1 11 Agriculture, Forestry, 
Fishing & Hunting 

63 220,050 62 2,767 22 452 16.3% 83.7% 
 

2 21 Mining 29 106,641 127 31,444 67 5,452 17.3% 82.7% 
3 22 Utilities 10 29,778 550 28,812 185 1,636 5.7% 94.3% 
3 23 Construction 31 2,781,744 212 13,938 75 1,110 8.0% 92.0% 
4 31 Manufacturing 110 114,319 195 39,823 135 5,671 14.2% 85.8% 
5 32 Manufacturing 126 188,835 4,425 21,588,290 3,158 1,577,369 7.3% 92.7% 
6 33 Manufacturing 237 337,280 6,647 5,549,039 4,325 942,925 17.0% 83.0% 
7 42 Wholesale Trade 72 797,056 616 90,962 327 43,076 47.4% 52.6% 
8 44 Retail Trade 51 1,361,791 745 9,313 403 5,821 62.5% 37.5% 
9 45 Retail Trade 36 1,591,838 24 619 11 350 56.5% 43.5% 

10 48 Transportation 67 837,549 784 78,097 343 9,348 12.0% 88.0% 
11 49 Postal, Couriers, 

Messengers, 
Warehousing, Storage 

7 171,068 212 49,123 109 26,859 54.7% 45.3% 

12 51 Information 37 370,376 113 1,095 34 558 51.0% 49.0% 
13 52 Finance & Insurance 45 1,100,560 5 18 1 5 26.1% 73.9% 
14 53 Real Estate, Rental & 

Leasing 
30 2,203,307 101 29,044 35 5,703 19.6% 80.4% 

15 54 Professional, Scientific & 
Technical Services 

46 3,324,191 530 59,124 320 7,505 12.7% 87.3% 

16 55 Mgt of Companies & 
Enterprises 

3 50,102 12 292 8 71 24.3% 75.7% 

17 56 Admin Support, Waste 
Mgt & Remediation 

53 1,613,290 726 2,411,054 387 712,336 29.5% 70.5% 

18 61 Educational Services 17 393,857 459 20,631 218 1,713 8.3% 91.7% 
19 62 Health Care & Social 

Assistance 
39 2,160,114 221 14,284 142 9,598 67.2% 32.8% 

20 71 Arts, Entertainment & 
Recreation 

25 976,284 39 693 17 128 18.5% 81.5% 

21 72 Accommodation & Food 21 807,278 0 0 0 0 --- --- 
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Exhibit 1C.  Economic Subsector Summary: 
2003 Baseline Recycling and Energy Recovery of RCRA Hazardous Wastes 

A B C D E F G H I J  
(I/G)x100 

K 
(100%-J) 

2003 RCRA Hazardous Waste Generation & Recycling and Energy Recovery4 

Item 

Economic 
Subsector 
(2-digit 
NAICS 
Code) 1 

Name of Economic 
Subsector 

2002 
Count of 

Industries 2

2002 
Count of 
Establish-

ments 
(with+ w/out 
employees) 3 

Count of 
RCRA 

Hazardous 
Waste 

Generators 
(Facilities) 

RCRA 
Hazardous 

Waste 
Generated 
(tons/year) 

Count of RCRA 
Hazardous Waste 

Recyclers & 
Energy 

Recoverers 
(Facilities) 6 

RCRA 
Hazardous 

Waste Recycled 
and Energy 
Recovered 
(tons/year)6 

Percent 
Recycled and 

Energy 
Recovered 

Percent Not 
Recycled or 

Energy 
Recovered 

Services 
22 81 Other Services 49 2,997,813 358 30,280 213 9,396 31.0% 69.0% 
23 92 Public Administration 29 87,900 531 127,375 241 6,631 5.2% 94.8% 

Column totals (US national economy) = 1,233 24,623,021 17,694 30,176,1175 10,776 3,373,709* 11.2% 88.8% 
Explanatory Notes: 
* The total 3.373 million tons recycling + energy recovery shown at the bottom of Column I is less than the 4.528 million tons shown in Exhibit 1B; the difference reflects that the 
data in Exhibit 1B are based on the 42.096 million tons total managed in 2003, whereas the 3.373 million tons in this Exhibit is based on the 30.176 million tons generated in 2003. 
 Tons generated does not equal tons managed for any given data year in the RCRA Biennial Report for various reasons (e.g., waste storage, waste exports/imports). 
1.  Columns B&C: NAICS = North American Industrial Classification System; http://www.census.gov/epcd/www/naics.html 
2.  Column D: Industry count data source: US Dept of Commerce, Bureau of Census, "2002 NAICS Codes & Titles"; http://www.census.gov/epcd/naics02/naicod02.htm (this 

count represents a mix of 4-, 5-, and 6-digit NAICS code levels, because some 4-digit industry groups do not have separate or multiple 5- or 6-digit industries 
enumerated). 

3.  Column E: Facility count data sources: 
• Sectors 11 to 81 from NAICS code summation from two US Dept of Commerce, Bureau of Census "2002 Economic Census" sources: 

-- Establishments of firms with paid employees: http://www.census.gov/econ/census02/guide/INDSUMM.HTM 
-- Establishments of firms without employees: http://www.census.gov/epcd/nonemployer/2002/us/US000.HTM 

• Sector 92: US Dept of Commerce, Bureau of Census "2002 Census of Governments": http://ftp2.census.gov/govs/cog/2002COGprelim_report.pdf 
4.  Columns F, G, H, I: Waste generation, management, and recycling/recovery annual tons data source: USEPA Office of Solid Waste (OSW) "2003 RCRA Hazardous Waste 

Biennial Report"; http://www.epa.gov/epaoswer/hazwaste/data/br03/index.htm 
5.  The 30.2 million tons/year reported in the 2003 RCRA Biennial Report excludes a large quantity (i.e. 90% or more) of wastewaters which are exempt from RCRA if managed 

in Clean Water Act NPDES-permitted wastewater management units.  It also does not include quantities reported by generators that are hazardous waste received from 
offsite for storage/bulking and transfer offsite for treatment or disposal (i.e., source code G61 of the 2003 Biennial Report).  The original generator of these wastes 
destined for “transfer facilities” also reports these quantities and are included in the generation data. 

6.  This exhibit includes both “recycling” and “recovery” for purpose of providing a baseline overview of materials recovery.  However, only metals recovery (Biennial Report 
method code H010), solvents recovery (H020) and other recovery (H039; e.g., acid regeneration) are potentially excluded under the DSW options.  Energy recovery 
(H050) and fuel blending (H061) are not eligible under the DSW rulemaking options. 

1 ton = 2,000 pounds ("short-ton") 
 



 

 29 

As described in the following sections of this chapter, this universe of recycled waste quantities is then divided into smaller subsets depending on the 
scope of the DSW rulemaking option, defined as follows: 
 

• Option 1:  Only addresses recycling done onsite.  A dataset is developed that only includes records of wastes currently being 
recycled onsite. 

• Option 2:  Addresses recycling done within the same 4-digit NAICS code industry.  A dataset is developed for this option that 
includes all current onsite recycling and recycling of wastes shipped offsite within the same industry. 

• Options 3, 4, 5: Relatively broad inter-industry exclusions that apply to all wastes 
o Option 3: waste currently being recycled onsite or offsite (with few conditions); 
o Option 4: with certain additional conditions for “legitimacy”; or 
o Option 5 exclusion only from the definition of hazardous waste and not from solid waste (Option 5). 

The initial universe of recycled waste quantities is the starting dataset for these three options. 
• Option 6:  Case-by-case variance mechanism that could be combined with any of the above options. 
• Option 7:  Addresses “generator controlled” recycling activities, which include: 

o Onsite Option 1, and 
o Offsite same company transfers, and 
o Offsite tolling arrangements (i.e., materials management contracts with offsite facilities). 

• Option 8:  Combination of Option 4 & Option 6 & Option 7 
 

Note: Option 8 is not included in the following sections and chapters of this RIA because OSW did not formulate this option in 
the 2005 initial scope and analytic framework for this RIA.  The net impact of Option 8 is estimated in the Executive 
Summary of this RIA, by adding the annual impacts of Option 4 and Option 6; the annual impact for Option 7 is not 
added because it is mostly nested within the Option 4 impact, given the fact that Option 4 represents a relatively 
broader option in scope (i.e., provides exclusion for onsite or offsite recycling) compared to Option 7. 
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Chapter 2 
Potential New Opportunities for Increased Onsite or Offsite Industrial Recycling 

 
 
2A. Identification of RCRA Hazardous Wastes For Potential New Recycling 
 
The DSW rule may induce more onsite or offsite recycling of solvents, metals and other waste types (e.g., acid regeneration, waste oil recovery, 
nonsolvent organics recovery) because of potential net cost savings.  This RIA estimates two categories of wastes for their recycling opportunities 
under the DSW rulemaking options: 
 

• Offsite materials recycling that may be induced to onsite recycling: 
The first category includes wastes currently being recycled outside the narrow exclusion definition under Options 1, 2, and 7.  
Generators that are currently recycling wastes offsite or outside their industry (same 4-digit NAICS) or company may elect to 
construct onsite recycling units to obtain the cost saving benefits promoted by this rule.  Under Options 3 through 5, the DSW 
exclusion is broader (i.e., inter-industry materials offsite transfers allowed) and includes wastes that are currently being recycled 
offsite.  Thus, they can continue there current offsite recycling and gain the benefits of the DSW exclusion. 

 
• Onsite or offsite disposal that may be induced to new recycling: 

The second category of wastes includes wastes currently being disposed that have potential material values that may be recycled post-
rule.  Under both the narrow exclusion language of Options 1, 2, and 7 and the relatively broader (i.e., inter-industry) exclusion 
Options 3 through 5, generators that currently dispose wastes with potential recoverable material values may be induced to recycle 
these wastes to gain the benefits promoted by the DSW rule. 

 
The objective of this chapter is to define the datasets for these two categories of waste.  Appendix C of this RIA provides QA/QC of  the data to 
refine the datasets to try and not overstate estimated savings.  The datasets include waste management quantities and practices from the perspective 
of the generator and vary depending on the scope of the DSW rulemaking options.  These waste generation quantities and waste management 
practices are used as inputs for estimating costs and the impact of the rule.  The entire quantity of each waste sent to recycling is used to estimate 
total cost savings post-rule and not just the valuable portion of the waste.  The generator sends along all the waste to the recycler and then the 
recycler siphons off the valuable part.  So, when calculating cost savings to the generators it’s the entire quantity that is relevant.  In addition, the 
objective of this chapter is to define baseline recycling and disposal management practices. 
 

• This chapter defines the dataset of currently regulated hazardous waste recycling that may be induced to onsite recycling under Options 1, 2, 
and 7. 

• Second, it defines the dataset of disposed wastes they may switch to onsite recycling under Options 1, 2, and 7 or to onsite or offsite recycling 
under Options 3 through 5. 

• Third it presents a comparison of the 2003 and 1999 Biennial Report datasets for the disposed wastes to assess the potential variability in the 
disposal quantities from year-to-year. 
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• Fourth, it presents summaries of the current management practices for onsite recycling, offsite recycling within the same industry or same 
company and offsite tolling contracts, offsite recycling outside the same industry or same company and tolling contracts, offsite recycling 
including all industries, and disposal practices for the wastes selected with high recycling potential.  These summaries define the baseline 
recycling and disposal management practices for estimating costs. 

 
For the second category of wastes associated with disposal, eight public commenters on the 2003 DSW proposed rule identified the following 18 
classes of secondary industrial materials with high potential for recycling under a “broad” DSW rulemaking: 
 

1. Lead-bearing materials, 
2. Lead-acid batteries, 
3. Spent organic solvents used for cleaning reaction vessels, 
4. Virgin solvent blends from packaging equipment cleaning, 
5. Reaction byproduct distillate streams, 
6. TCLP characteristic foundry sand, 
7. Spent purge solvent, 
8. Refinery spent catalyst (i.e., RCRA wastecodes K171 & K172), 
9. Oil refining spent hydrotreating catalysts, 
10. Oil refining spent hydrorefining catalysts, 
11. Oil refining spent acids, 
12. Oil refining reformer catalysts, 
13. Oil refining spent solvents, 
14. Recovered oil from petrochemical manufacturing plants, 
15. F006 and spent materials, 
16. Electroplating wastes and spent etchants, 
17. Steel manufacturing electric arc furnace air pollution control dust (K061), 
18. Spent pickle liquor (K062). 

 
As displayed in Exhibit 2A, these 18 hazardous waste classes are mapped in this RIA into 12 waste types because of their similarities in waste 
characteristics and similarities in recycling/disposal practices (i.e., waste management method), in order to simplify the analysis of the 
potential for new induced onsite recycling under the DSW rule.  The 12 waste types include two additional types of waste (i.e., spent carbon and 
spent aluminum potliner) that were not discussed in the public comments to the 2003 DSW proposed rule.  Coincidentally, these same 12 waste types 
were included in the 2003 DSW proposed rule RIA because of their potential for recycling, and six of the 12 waste types were identified in both the 
public comments and in the 2003 DSW proposed rule RIA. 
 The estimated potential value for the materials recovered from the 12 waste types recycled is presented in Exhibit 2B.  The footnoted 
assumptions in the exhibit, which are critical in estimating the value of recovered materials, are documented in more detail in the break-even analysis 
(comparison of pre-rule and post-rule costs) presented in Chapter 5.  In the exhibit, the potential recycling value is based on an assumption that 100% 
of the waste shifts from disposal to recycling.  For whom the economics of recycling becomes more favorable than the cost of disposal will be 
determined in the break-even analysis presented in Chapter 5. 
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The waste recycling and waste disposal quantities, and the recycling and disposal practices presented in this chapter are the inputs to the cost 
equations for the break-even analysis.  The break-even analysis presented in Chapter 5 is a financial test to determine if facilities may change their 
management practices to obtain the potential economic benefits of the DSW rule. 
 

Note: The waste quantities identified for the following five waste types later in this chapter are relatively small in annual 
tonnage and thus are not carried through into the impact analysis of this RIA: 

 
1. Metal-bearing spent liquids:  The typical waste generated by metal-bearing liquids is wastewater treatment sludge which is captured 

by another waste type category in the analysis.  This could explain why the quantities for the liquid form 
of this waste are small. 

2. Spent pickle liquor:   Spent pickle liquor is included in the list because after the largest generator is removed from the list 
only 968 tons of spent pickle liquor were reported disposed in 2003. 

3. Spent lead-acid batteries:  Lead-acid batteries have less-stringent regulatory requirements under the spent-acid battery reclamation 
exemptions under 40 CFR 266, Subpart G and standards for universal waste management under 40 CFR 
261.9 and 40 CFR 273 to encourage recycling.  They are not required to be reported in the RCRA 
Biennial Report if they meet the above regulatory requirements.  Nearly 90% of all automobile lead-acid 
batteries are recycled (http://www.epa.gov/epaoswer/non hw/muncpl/battery.htm). 

4. Oil bearing petrochemical wastes: Small quantities because they may be already excluded from the DSW if reclaimed under 40 CFR 
261.4(a)(12). 

5. Oil refining spent acids:  Small quantities because they may be already excluded from the DSW if reclaimed under either 40 CFR 
261.4(a)(7) or 40 CFR 261.4(a)(12). 



 

 33 

 
 

Exhibit 2A.  Mapping of 18 Secondary Industrial Materials Into 12 Hazardous Waste Types 
 

12 Hazardous Waste Types 
 

18 Secondary Industrial Materials 
Identified by Public Commenters on OSW’s October 2003 DSW 

Proposed Rule 
 
1. Organic Liquids 

 
3.  spent organic solvents used for cleaning reaction vessels 
4.  virgin solvent blends from packaging equipment cleaning 
5.  reaction byproduct distillate streams 
7.  spent purge solvent 
13. oil refining spent solvents 

 
2.  Emission Control Dust 

 
17. Electric arc furnace dust (K061) 

 
3.  Metal-Containing Liquids (from NAICS 334412 Printed Circuit Board 
Mfg Industry) 

 
16. Electroplating wastes and spent etchants (liquid form) 

 
4.  Electroplating Wastewater Treatment Sludge (from NAICS 332813 
Electroplating, Plating, polishing, Anodizing and Coloring and NAICS 
334412 Printed Circuit Board Mfg) 

 
15. F006 and spent materials 
16. Electroplating wastes & spent etchants (wastewater treatment sludge 
form) 

 
5.  Spent Carbon 

 
Not discussed in public comments 

 
6.  Spent Catalyst 

 
8.  Oil refinery spent catalyst (K171 & K172) 
9.  Oil refining spent hydrotreating catalysts 
10. Oil refining spent hydrorefining catalysts 
12. Oil refining reformer catalysts 

 
7.  Spent Aluminum Potliner 

 
not discussed in public comments 

 
8.  Spent Pickle Liquor (from NAICS 33111 Iron & Steel Mills) 

 
18. Spent pickle liquor (K062) 

 
9.  Lead Acid Batteries 

 
2.  Lead-acid batteries 

 
10.  Lead-Bearing Materials 

 
1.  Lead-bearing materials 
6.  TCLP characteristic foundry sand 

 
11.  Oil from NAICS 32511 Petrochemical Mfg Plants 

 
14. Recovered oil from petrochemical manufacturing plants 

 
12.  NAICS 32411 Oil Refining Spent Acids 

 
11. Oil refining spent acids 
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2B. Market Value of Potentially Recoverable Materials from Disposed Hazardous Wastes 
 
Exhibit 2B presents estimates of the potential market value embedded in the potentially recoverable materials for the 12 disposed waste types 
potentially affected by the DSW rule.  The exhibit presents the 2003 total quantity generated as a benchmark (Column B), then presents the 2003 
subset disposal quantity for each waste (Column C), the percentage of the disposed quantity which might be recoverable as product (Column D), and 
the potential recoverable quantity in relation to the 2003 quantity (Column E), and the potential market value or price of the recoverable product 
(Column F), which incorporates a factor to adjust the value for flaws in the purity or effectiveness of the recoverable product. 
 Variability in the percentages and unit prices assumed in the table can strongly influence the estimated value of the recoverable materials.  For 
example, in a linear relationship, if the percentage of recoverable material is overestimated by 25% the estimated value of the recoverable material 
would decrease by 25%.  Similarly, in a linear relationship, if the market value of the recoverable material is overestimated by 25% the value of 
recoverable material would decrease by approximately 25%. 
 The quantity of recoverable material varies depending on the type of wastestreams.  Assuming there are minimal losses by spillage or 
evaporation, the mass of the original wastestream minus the reported residuals wastestream (i.e., still bottoms, sludge, and wastewater) is a measure 
of the quantity of the potentially recoverable material. 
 Potential value (i.e., market value) of recoverable products is estimated using the commercial market value of the product (i.e., the recoverable 
solvent, acid, granular activated carbon, fluoride, catalyst, or metal contained in the hazardous wastes currently disposed). 
 
 

Exhibit 2B.  Potential Market Value of Estimated Recoverable Materials from Currently (2003) Disposed Waste Quantities 
“Medium” (Most Likely) Estimates  

A 
 

B 
 

C 
 

D 
 

E (C x D/100%) 
 

F (D x E)  
Disposed 

Waste Type 

 
2003 Baseline Generated 

Waste Quantity 
(tons/year) 

 
2003 Baseline Disposed 

Waste Quantity 
(tons/year) + 

 
2003 Recoverable Material 

(% recoverable  product, average unit 
value of recoverable product) 

 
2003 Quantity of Material 

Recoverable from 
Disposed Waste (tons/year) 

 
Annual Value of 

Recoverable Material 
(2005$) *  

1. Organic 
Liquids 

 
872,510 (includes energy 
recovery & fuel blending) 

 
127,880 (excludes energy 
recovery & fuel blending) 

 
Solvent (16.75% content; $1,031/ton)1 

 
21,420 

 
$22,084,000 

 
2. Steel Plant Air 
Emission Control 
Dust (K061) 

 
404,572 

 
404,572 

 
Zinc (15% content; $1,296/ton)2 

 
60,686 

 
$82,270,100 

 
3. Metal 
containing liquids 

 
3,583 

 
Not Calculated 

 
Copper (0.02% content; $3,479/ton)3 

 
Disposal quantity too small 

to warrant analysis. 

 
Not estimated 

 
4. Electroplating 
Wastewater 
Treatment Sludge 
(F006) 

 
35,587 (from only two 

industries NAICS 332813 
electroplating & NAICS 

334412 circuit-board mfg) 

 
17,111 

(from only two industries 
included in this RIA) 

 
Chromium/ Nickel/ Copper (5% 

content; $1,563/ton)4 

 
855 

 
$1,336,400 

 
5. Spent Carbon 

 
184,510** 

 
1,704 

 
Carbon (90% reusable; $1,800/ton)5 

 
1,534 

 
$2,761,200  

6. Spent Catalysts 
 

36,419 
 

13,841 
 

Catalyst (5% of catalyst is reusable; 
 

692 
 

$4,092,500 
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Exhibit 2B.  Potential Market Value of Estimated Recoverable Materials from Currently (2003) Disposed Waste Quantities 
“Medium” (Most Likely) Estimates  

A 
 

B 
 

C 
 

D 
 

E (C x D/100%) 
 

F (D x E)  
Disposed 

Waste Type 

 
2003 Baseline Generated 

Waste Quantity 
(tons/year) 

 
2003 Baseline Disposed 

Waste Quantity 
(tons/year) + 

 
2003 Recoverable Material 

(% recoverable  product, average unit 
value of recoverable product) 

 
2003 Quantity of Material 

Recoverable from 
Disposed Waste (tons/year) 

 
Annual Value of 

Recoverable Material 
(2005$) * 

(K171 & K172) $5,914/ton)6  
7. Spent 
Aluminum 
Potliner (K088) 

 
25,793 

 
25,708 Sodium Fluoride (2% content; 

$1,230/ton)7 

 
514 

 
$632,200 

 
8. Spent Pickle 
Liquor (K062) 

 
13,855*** 

 
Not Calculated 

 
Acid (74% content; $46/ton)8 

 
Disposal quantity too small 

to warrant analysis. 

 
Not estimated 

 
9. Lead-Acid 
Batteries 

 
846 

 
Not Calculated 

 
Lead (51% content; $951/ton) 

 
Disposal quantity too small 

to warrant analysis. 

 
Not estimated 

 
10. Lead-Bearing 
Materials 

 
180,677 

 
76,088 

 
Lead (conservative 2% estimate; 

$951/ton)9 

 
1,522 

 
$1,447,000 

 
11. Petrochemical 
Wastes 

 
269 

 
Not Calculated 

 
Oil 

 
Disposal quantity too small 

to warrant analysis. 

 
Not estimated 

 
12. Oil Refining 
Spent Acids 

 
2 

 
Not Calculated 

 
Acid 

 
Disposal quantity too small 

to warrant analysis. 

 
Not estimated 

 
Column Totals = 

 
1,758,623 

 
685,529 (excludes energy 
recovery & fuel blending) 

 
 

 
88,637 

 
$114,900,000 

Explanatory Notes: 
1 Average price for methylene chloride, trichloroethylene, and methyl ethyl ketone (equally split between the three solvents), was estimated using the Chemical Market Reporter, October 2005 
(www.chemicalmarketreporter.com) spot prices.  An assay value of 29% is assumed for the recovered solvents based on a calibration of the baseline cost estimates comparing offsite disposal to 
onsite recycling under pre-rule conditions.  An analysis to estimate the recoverable content was conducted for the 2003 DSW proposed rule using select 1999 Biennial Report facility data.  The 
fraction of solvents recovered from solvent wastestreams was estimated.  Wastestreams at selected recycling facilities were reviewed by comments, disposal system type, and origin to determine 
the likely wastestreams generated from the recycling operations.  Assuming there are minimal lost products by spillage or evaporation, the mass of the original wastestream sent to the recycling 
unit minus the reported waste residuals (i.e., still bottoms, sludge, and wastewater) equals the mass of the recovered product.  Based on the estimated waste residual mass fraction, the product mass 
fraction is estimated at 67% for wastes already managed by solvent recovery (see Attachment A).  The product mass fraction is highly dependant on the facility process and recycling technology 
and may vary greatly from this estimate.  For organic liquids currently disposed half this amount was assumed to be recoverable solvent.  In addition, half the recovered solvent was assumed to be 
of sufficient quality for reuse (0.67 x 0.5 x 0.5 x 100% = 16.75% of the waste becomes recovered product). 
2  The average price for zinc was estimated using the average of the London Market Exchange spot price from January to September 2005 (www.lme.co.uk);  Zinc concentration in EAF dust 
ranges from 15% to 30% (Bagsarian, Tom Ed. “Cashing in on steelmaking byproducts”, New Steel March 1999, http://www.newsteel.com/features/NS9903f2.htm).  The zinc concentration is 
dependant on the grade of iron ore processed and coal used in the smelting process.  The other major constituents of EAF include lead and iron.  Additional revenue may be generated from the 
recovery of iron in the HTMR process.  The potential revenue from reclaiming the iron was not estimated given the majority of the recovery technologies for EAF dust are used to accumulate zinc 
oxide. 
3  The average price for copper was estimated using the average of the London Market Exchange spot price from January to September 2005 (www.lme.co.uk); The percentage recovered product 
for metals from liquids containing metals were estimated using engineering judgment as to the concentration of the recoverable product from the wastestream, likelihood of destruction during the 
recovery process and potential of the recovered product to retain useable characteristics.  The percentage recovered product for copper is 2%. 
4 The average price for nickel and copper was estimated using the average of the London Market Exchange spot price from January to September 2005 (www.lme.co.uk).  The average price for 
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Exhibit 2B.  Potential Market Value of Estimated Recoverable Materials from Currently (2003) Disposed Waste Quantities 
“Medium” (Most Likely) Estimates  

A 
 

B 
 

C 
 

D 
 

E (C x D/100%) 
 

F (D x E)  
Disposed 

Waste Type 

 
2003 Baseline Generated 

Waste Quantity 
(tons/year) 

 
2003 Baseline Disposed 

Waste Quantity 
(tons/year) + 

 
2003 Recoverable Material 

(% recoverable  product, average unit 
value of recoverable product) 

 
2003 Quantity of Material 

Recoverable from 
Disposed Waste (tons/year) 

 
Annual Value of 

Recoverable Material 
(2005$) * 

chromium was estimated using the Chemical Market Reporter, October 2005 (www.chemicalmarketreporter.com) spot price.  The average price for recovered metals was the average of chromium, 
copper, and nickel (equally split between the three metals).  The percentage recovered product of metals recovered during smelting/high temperature metals recovery was estimated using F006 
180-Day Accumulation Final Rule (http://www.epa.gov/epaoswer/hazwaste/gener/f006/s0001.pdf) assumptions regarding the quality of the sludge produced from SIC 3471 facilities.  An assay 
value of 22% for the recovered value of metals from F006 wastes is assumed based on a calibration of the baseline cost estimates comparing offsite disposal to onsite recycling under pre-rule 
conditions.  A mass conservation approach was not utilized for smelting/high temperature recovery due to the assumed volatilization of the water in the sludge wastes.  The metals mass fraction is 
estimated at 20% for wastes currently being recovered.  The metals mass fraction is estimated to be 5%for wastes currently being disposed assuming they have lower metals content.  A 5% metals 
concentration is the approximate break-even point between the costs of landfill verses metals recovery. 
5  The price for granular activated carbon was estimated using RACER 2005 cost estimating software unit price; The percentage recovered product from spent granular activated carbon was 
estimated using engineering judgment as to the concentration of the recoverable product from the wastestream, likelihood of destruction during the recovery process and potential of the recovered 
product to retain useable characteristics.  An assay value of 40% was assumed for the price of recovered activated carbon based on a calibration of the baseline cost estimates comparing offsite 
disposal to onsite recycling under pre-rule conditions.  The percentage recovered product for spent granular activated carbon is 90% (i.e., 90% of carbon is reusable). 
6  Average price for molybdenum disulfide technical in 1 lb., 5 lb., 25 lb., and 50 lb. lots (equally split between the four lot sizes), http://rosemillcom.host-
manager.com/product.asp?productid=258465.  An assay value of 11% is assumed for the recovered value of the catalysts based on a calibration of the baseline cost estimates comparing offsite 
disposal to onsite recycling under pre-rule conditions.  The percentage recovered product from spent catalyst (waste codes K171 and K172) was estimated using engineering judgment as to the 
concentration of the recoverable product from the wastestream, likelihood of destruction during the recovery process and potential of the recovered product to retain useable characteristics. 
7 The average price for sodium fluoride was estimated using the Chemical Market Reporter, October 2005 (www.chemicalmarketreporter.com) spot price.  The percentage recovered product for 
fluoride from spent aluminum potliner (waste code K088) were estimated using engineering judgment as to the concentration of the recoverable product from the wastestream, likelihood of 
destruction during the recovery process and potential of the recovered product to retain useable characteristics. 
8  London Metal Exchange, October 3, 2005, http://www.metalprices.com.  An analysis to estimate the recoverable content was conducted for the 2003 DSW proposed rule using select 1999 
Biennial Report facility data.  The percentage recovered product for acids recovered from acid wastestreams was estimated.  Wastestreams at selected recovery facilities were reviewed by 
comments, disposal system type, and origin to determine the likely wastestreams generated from the recovery operations.  Assuming there are minimal lost products by spillage or evaporation, the 
mass of the original wastestream (recovery wastestream) minus the reported residuals wastestream (i.e., sludge, and wastewater) is the mass of the recovered product.  The waste residual fraction 
is described in the respective recovery technology section.  Based on the estimated waste residual mass fraction, the product mass fraction is estimated at 74% for acid product recovery (see 
Attachment A).  The percent recovered product is highly dependant on the facility process and recovery technology and may vary greatly from this estimate. 
9 The average price for lead was estimated using the average of the London Market Exchange spot price from January to September 2005 (www.lme.co.uk); The percentage recovered product for 
metals from lead bearing materials were estimated using engineering judgment as to the concentration of the recoverable product from the wastestream, likelihood of destruction during the 
recovery process and potential of the recovered product to retain useable characteristics.  The percent recovered product for lead is 2%. 
*   The recoverable products were assumed to be less than “pure”.  Through the recovery process, a loss of effectiveness for the solvents and acids is expected.  For metals recovery, the quality 
loss is represented by a reduction in purity of the metal.  A factor of 90% is applied to the assay value associated with the product to represent this loss unless noted otherwise as follows: 

• Organic liquids    29% 
• Electric arc furnace emission control dust 90% 
• Electroplating wastewater treatment sludge 22% 
• Spent carbon    40% 
• Spent petroleum catalysts   11% 
• Spent aluminum potliner   90% 
• Lead bearing materials   90% 

** One facility accounts for 99% of the disposed quantity. 
*** One facility accounts for approximately 93% of the disposed quantity. 
+  The medium cost estimate includes the bottom 99.5 percentile of facilities based on tonnage to account for uncertainty in the data estimates for data reporting and data entry errors in the 2003 
Biennial Report data and uncertainty in the quality of the waste for recycling. 
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2C. 2003 Baseline Offsite Recycling Wastes that May Switch to Onsite Recycling (Options 1, 2, 7) 
 
This section defines the first dataset mentioned in the introduction for wastes currently being recycled offsite and outside same industry or same 
company who may elect to begin onsite recycling post-rule.  Given the narrow exclusion under Options 1, 2, and 7, generators who do not fall under 
the exclusion may construct onsite recycling units to gain any economic benefits from the DSW rule.  These generators already gain an exclusion 
from the definition of solid waste under the broader exclusion definitions for Options 3 through 5.17  Under Options 1, 2, and 7 once they construct 
onsite recycling units they gain the exclusion from the definition of solid waste.  One group of generators who may attempt to obtain the exclusion 
are those who currently recycle wastes at offsite recyclers under Option 1 or at offsite recyclers outside their industry (4-digit NAICS code) or 
company under Options 2 and 7, respectively.  These generators may choose to construct an onsite recycling unit given that a RCRA storage permit 
for the recycled wastes and other RCRA administrative activities are no longer required.  Large facilities may generate large enough volumes to 
construct an onsite recycling unit.  Under Options 2 and 7, groups of facilities within the same industry or same company may work together to 
achieve economies of scale (i.e., lower fixed costs for larger size units) and construct a captive facility or set up a toll manufacturing facility 
arrangement for their use.  These facilities under baseline were not willing to obtain a permit and construct a captive facility.  Post-rule they may be 
willing to construct a captive facility. 
 

Note: Because of analytic complexity and highly speculative nature, this RIA does not evaluate the additional annual net cost 
savings benefits potentially gained from groups of facilities within the same industry, or owned by the same company, 
which may decide to share in the joint cost of constructing an offsite recycling operation, to gain economies-of-scale in 
the minimum (threshold) annual materials quantities to justify such joint expenditure.  Additional benefits from the 
DSW rule could be achieved if industries decide to construct and share offsite captive facilities. 

 
This dataset was developed by starting with the complete list of generators recovering metal, solvent, and other wastes offsite that was developed in 
Chapter 1.  This time the list of facilities transferring wastes offsite within the same industry (4-digit NAICS code) or same company are removed 
from the list.  Under Option 1, facilities transferring wastes offsite within the same industry could construct onsite recycling units.  However, it is 
assumed that industries that invested capital into shared, same-industry offsite recycling facilities will unlikely invest in an onsite recycling system.  
This is the reason why the list of facilities transferring waste offsite for recycling within the same industry (from Chapter 1 this amounts to 60,544 
tons) were removed from the list for Option 1.  This quantity represents 6.5% of the total offsite recycled quantity (from Chapter 1 the total is 
930,774 tons).  For the 2003 DSW proposed rule, OSW selected the 4-digit NAICS code as the appropriate definition of “within same industry”.  
Separate analyses of the potential benefits when using the 3-digit NAICS or 5-digit NAICS to define industries are not conducted in this RIA. 
 Exhibit 2C presents the number of plants reporting transfers of metal, solvent and other recycled waste quantities (for all waste types) offsite 

                                                 
17  The analyses for Options 3 through 5 did not include a financial test (break-even cost analysis) on the offsite recyclers to determine if they would switch to onsite recycling.  The 
analyses assume that if a financial test was applied to offsite recyclers under Options 3 through 5, it would estimate that a certain number would switch to onsite recycling which 
will boost the cost savings estimates, but the analyses are hesitant to conduct a financial test given the variability in market conditions, liability concerns, waste storage space 
limitations, waste shipping distances, etc that these firms experience.  Under baseline conditions, these facilities have chosen offsite recycling as their best solution given their local 
market conditions.  The analyses are hesitant to estimate if they would switch to onsite recycling post rule if they already obtain the benefits of a DSW exclusion by continuing 
their current practice of offsite recycling under these options. 
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outside the same industry and the corresponding recycled waste quantity in both 2003 and 1999.  12 NAICS codes are identified in Exhibit 2C that 
recycle the largest waste quantity offsite that is outside their respective industry.  These NAICS codes account for 80% of the quantity currently 
recycled offsite outside the same industry in 2003 and 70% in 1999.  Chapter 5 presents a break-even cost analysis on facility- and wastestream-
specific these data to determine the likelihood which facilities may cost-effectively construct onsite recycling operations post-rule under Options 1 
and 2.  Similar numbers are presented in Exhibit 2D for Option 7 for 2003 Biennial Report data. 
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Exhibit 2C.  Summary of Outside Industry (Same 4-Digit NAICS) Waste Transfers to Recycling Facilities 

(Potentially Affected Number of Plants and Offsite Recycling Waste Quantities) 
 

Generator (4-Digit NAICS Code) 
 

2003 BR Data 
 

1999 BR Data 
  

No. of 
Plants 

 
Recycled Waste 

Quantity 
(tons/year) 

 
No. of 
Plants 

 
Recycled Waste 

Quantity 
(tons/year) 

 
3312  Steel Product Manufacturing 

 
32 

 
26530 

 
137 

 
400618 

 
3344  Semiconductor and Other Electronic Component Mfg 

 
324 

 
32590 

 
390 

 
56633 

 
3252  Resin, Synthetic Rubber, Artificial/Synthetic Fibers & Filaments Mfg 

 
77 

 
23396 

 
112 

 
31766 

 
3359 Other Electrical Equipment and Component Manufacturing 

 
90 

 
19856 

 
74 

 
32673 

 
3314 Non-Ferrous Metal (except Aluminum) Production & Processing 

 
65 

 
22795 

 
92 

 
28952 

 
3241 Petroleum and Coal Products Manufacturing 

 
117 

 
71649 

 
113 

 
28547 

 
3328 Coating, Engraving, Heat Treating and Allied Activities 

 
441 

 
23647 

 
429 

 
25062 

 
3255 Paint, Coating and Adhesive manufacturing 

 
99 

 
14748 

 
210 

 
22924 

 
3251 Basic Chemical Manufacturing 

 
162 

 
9177 

 
254 

 
20613 

 
3362 Motor Vehicle Body and Trailer Manufacturing 

 
38 

 
3274 

 
36 

 
2234 

 
3254 Pharmaceutical and Medicine Manufacturing 

 
120 

 
22809 

 
121 

 
15537 

 
3311 Iron & Steel Mills and Ferroalloy Manufacturing 

 
66 

 
360960 

 
3 

 
18 

 
Other NAICS 

 
3383 

 
168082 

 
4,867* 

 
286811 

 
Totals 

 
5014 

 
829513 

 
6,838** 

 
952388 

Explanatory Notes: 
* In 1999 some plants are included in multiple rows above because they reported multiple NAICS codes.  In the 1999 Biennial Report plants 
could report a different SIC code for each waste generated.  In 2003 plants were only allowed to report their NAICS code at the plant level. 
** Does not include 1999 generators with no reported SIC code.  All 2003 generators had reported NAICS codes. 
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Exhibit 2D.  Summary of Outside Same Company or NAICS 3251 Waste Transfers to Recycling Facilities 

(Potentially Affected Number of Plants and Offsite Recycling Waste Quantities) 
Generator 4-Digit NAICS Code 2003 BR Data 

 Nr. of Plants Recycled Waste Quantity 
(tons/year) 

 
3241 Petroleum and Coal Products Manufacturing 

 
112 

 
64934 

 
3251 Basic Chemical Manufacturing 

 
133 

 
8085 

 
3252  Resin, Synthetic Rubber, Artificial & Synthetic Fibers Mfg 

 
73 

 
22834 

 
3254 Pharmaceutical and Medicine Manufacturing 

 
120 

 
29109 

 
3255 Paint, Coating and Adhesive manufacturing 

 
97 

 
14724 

 
3259 Other Chemical Product Manufacturing 

 
69 

 
9091 

 
3261Plastics Product manufacturing 

 
117 

 
9960 

 
3311 Iron & Steel Mills and Ferroalloy Manufacturing 

 
65 

 
387938 

 
3312  Steel Product Manufacturing 

 
30 

 
26360 

 
3314 Non-Ferrous Metal (except Aluminum) Production & Processing 

 
72 

 
22121 

 
3328 Coating, Engraving, Heat Treating and Allied Activities 

 
438 

 
20880 

 
3344  Semiconductor and Other Electronic Component Manufacturing 

 
321 

 
23715 

 
3359 Other Electrical Equipment and Component Manufacturing 

 
90 

 
14022 

 
3361Motor Vehicle Manufacturing 

 
53 

 
15641 

 
4239 Miscellaneous Durable Goods Merchant Wholesalers 

 
11 

 
9528 

 
5629 Remediation and Other Waste Management Services 

 
20 

 
39316 

 
Other NAICS 

 
2549 

 
70098 

 
Total 

 
4370 

 
788356 
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2D. 2003 Baseline Disposed Wastes that May Be Newly Recycled Onsite or Offsite (Options 1, 5, 7) 
 
This section defines the second dataset mentioned in the introduction for wastes currently being disposed that have potential material values that may 
be recycled post-rule.  Under both the narrow exclusion of Options 1, 2, and 7 and the broad exclusion under Options 3 through 5, a firm may decide 
to reclaim wastes previously disposed (e.g., landfilled or incinerated) because of favorable economics under the DSW rulemaking options.  The 
scope under Options 1, 2, and 7 allow onsite recycling or offsite same industry or same company/toll contracting for Option 2 and 7, respectively.  
The scopes of Options 3, 4 and 5 allow either onsite or offsite recycling. 

The RIA for the 2003 DSW proposed rule identified the primary waste types currently being recycled (the first eight waste types listed in 
Exhibit 2E).  In the October 2003 DSW proposed rule RIA it was assumed that these waste types have a higher potential to switch from disposal to 
recycling given the fact that many facilities were already recycling these waste types in large quantities.  The analysis was based on a review of 
industries that recycle more than 30,000 tons per year RCRA hazardous waste.  This does not mean that generators of other disposed waste types will 
not begin recovering their wastes to take advantage of the economic benefits created by the DSW exclusions (if promulgated).  Datasets for the eight 
waste types were developed including their current disposal practices (i.e., land disposed or thermally destroyed).  In addition, the final four waste 
types listed in Exhibit 2E were added based on public comments on the 2003 DSW proposed rule.  Exhibit 2E presents the NAICS codes and the 
RCRA hazardous wastecodes and or waste physical form codes used to select the records in the 2003 Biennial Report database. 
 

• The facilities disposing these wastes may potentially recycle them onsite post-rule if it is economically feasible under Options 1 through 5. 
• For Options 2 and 7, the analysis does not evaluate the benefits potentially gained from groups of facilities within the same industry (4-digit 

NAICS) or same-company sharing in the cost of constructing an offsite “captive” recycling facility or arranging a toll manufacturing facility 
agreement.  Such an analysis is too complex and highly speculative to determine which groups of facilities in different regions of the country 
may join together to construct a offsite captive recycling facilities. 

• For Options 3 through 5 the analysis in Chapter 5 compares the economic trade-offs between constructing an onsite recycling facility, to 
shipping the waste to an offsite commercial recycling facility.  It should be noted that some facilities currently are conducting both some 
recycling and also disposing some waste.  These facilities may fall into both categories of being induced to switch from offsite to onsite 
recycling as well as being induced to switch from disposal to recycling. 
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Exhibit 2E.  List of Disposed Waste Types Analyzed for Potential Onsite or Offsite Recycling 

 
Disposed Waste Types 

 
NAICS 
Codes 

 
 2003 Biennial Report 

Waste Codes and/or Waste Form Codes 
 
1. Organic Liquids 

 
 

 
Include all wastestreams that are organic liquids with form codes W200, W202, W203, 
W204, W209, W211, or W219  

 
2. Emission Control Dust 

 
 

 
Include all wastestreams that include K061 in their wastecodes 

 
3. Metal-Containing Liquids (Printed Circuit 
Board Industry) 

 
334412 

 
Include all wastestreams that include form codes W103 or W107, or wastecode F007 
(solutions containing gold), or wastecode D011 (solutions containing silver) 

 
4. Electroplating Wastewater Treatment Sludge 
(Electroplating, Plating, polishing, Anodizing, 
Coloring & Printed Circuit Board Mfg) 

 
332813 

and 
334412 

 
Include all wastestreams that include F006 and have inorganic and organic solid and sludge 
form codes (W303 - W319, W401 - W409, W501 - W519, or W603 - W609) 

 
5. Spent Carbon 

 
 

 
Include all wastestreams with form code W310 and the waste description contains the word 
“carbon” or “charcoal” 

 
6. Spent Catalyst 

 
 

 
Include all wastestreams with wastecodes K171 or K172.  Note that the spent reformer 
catalysts (from petroleum refineries) identified in the 2003 database are a subset of this 
waste type except for one generator.  The analysis does not capture this single generator. 

 
7. Spent Aluminum Potliner 

 
 

 
Include all wastestreams with RCRA waste code K088 

 
8. Spent Pickle Liquor (Iron and Steel Mills) 

 
331111 

 
Include all wastestreams that include K062 in their RCRA wastecodes  

 
9. Lead Acid Batteries 

 
 

 
Include all wastestreams that include D008 in their RCRA wastecodes and have mixed 
media/debris/devices form codes (W309)  

 
10. Lead-Bearing Materials 

 
 

 
Include all wastestreams that include “lead” codes (D008, K046, K052, K065, K069, K086) 
and inorganic solid & sludge form codes (W303, W304, W307, W312, W316, W319, W501 
- W506, W519).  Note that characteristic TCLP foundry sand (from Foundry Industry) is a 
subset of this waste type.  

 
11. Oil from Petrochemical Mfg Plants 
(Petroleum & Coal Products Mfg) 

 
32411 

 
Waste oil form code (W206)  

 
12. Spent Acids from Petroleum Mfg Plants 
(Petroleum & Coal Products Mfg) 

 
32411 

 
Include all wastestreams that have a spent concentrated acid form code (W103). 
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2E. Methodology for Estimating New Recycling Residual Waste Generation & Management 
 
This section presents the methodology used to estimate metal, solvent, and acid recycling waste residual generation quantities and disposal 
management practices and recovered product quantities.  It was developed using 1999 Biennial Report data for the 2003 DSW proposed rule.  
Records in the 1999 Biennial Report for generators reporting waste management with system types M013 (secondary smelting), M021 
(fractionation/distillation), and M031 (acid regeneration) were reviewed.  Due to the limited number of facilities reporting wastes managed with 
system types M013 and M031, all such facilities were reviewed.  Facilities reporting management by system type M021 were divided into five 
groups.  The five groups of facilities are approximately equal in number with one group containing the smallest generators based on quantity of waste 
managed by system type M021, the next group containing the next smallest generators, and so on. The data are divided into five groups based on 
quantity of waste managed to try and capture any variation in residual generation and management based on generator size.  Six facilities were 
randomly selected from each group.  The groups were divided as follows: 
 

• <1.1 tons/year managed 
• 1.1 to 5 tons/year managed 
• 5 to 13.5 tons/year managed 
• 13.5 to 55 tons/year managed 
• >55 tons/year managed 

 
Exhibits 2F, 2G and 2H below present the data results.  The following assumptions were made regarding the waste recycling processes: 
 

• Recycling systems for acid and solvents are closed loop.  That is no losses from spillage or waste are assumed.  This is a simplification of the 
actual process as many processes may include settlement tanks or other open-air sections that may allow evaporation or spillage. 

• All ineffective products are removed with the process residuals.  An effectiveness factor or assay value is included to estimate the “purity” of 
the recovered solvent, acid, or metal. 

• Metals: For the metals recovery process, 32% of the waste quantity processed by the metals recovery unit is assumed to be waste 
residual.  20% of the wastestream is assumed recovered metal in higher quality wastes and 5% in lower quality disposed 
wastes.  The remaining 48% or 63% (for lower quality disposed wastes) of the wastestream mass is assumed to be components 
that are volatilized (e.g., water vapor) in the recycling process. 

• Solvents: Mass is assumed to be balanced in the solvent recovery process.  No additives or precipitants are assumed into the process, or 
the change in product/residual mass in comparison to the total mass is minor.  For the solvent recovery process, 33% of the 
waste quantity processed by the recycling unit is assumed to be waste residual.  The remaining 67% of the wastestream is 
assumed recovered solvent. 

• Acids/other: Mass is assumed to be balanced in the acid recovery process.  No additives or precipitants are assumed into the process, or the 
change in product/residual mass in comparison to the total mass is minor.  For the acid recovery process, 26% of the waste 
quantity processed by the recycling unit is assumed to be waste residual.  The remaining 74% of the wastestream is assumed 
recovered acid. 
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Exhibit 2F.  Estimate of Metals Recycling Waste Residual Percent  
 

 
Statistics  

No. Data Points 
 

7  
Range of Percentages 

 
0.42% to 84%  

Average Percentage 
 

32%  
Standard Deviation 

 
33.92% 

 
 
 
  

Exhibit 2G.  Estimate of Solvent Recycling  Waste Residual Percent  
 

 
Statistics  

No. Data Points 
 

23  
Range of Percentages 

 
0.46% to 140%  

Average Percentage 
 

33%  
Standard Deviation 

 
32.13% 

 
 
 
  

Exhibit 2H.  Estimate of Acid Recycling Waste Residual Percent  
 

 
Statistics  

No. Data Points 
 

18 
 
Range of Percentages 

 
0% to 105% 

 
Average Percentage 

 
26% 

 
Standard Deviation 

 
31.92% 
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• Metal recovery: Total of 19 facilities reporting wastes managed by secondary smelting (M013) in the 1999 Biennial Report were 
reviewed.  A total of seven facilities were used in the percent residual calculation.  Residual wastestreams could not be 
identified for the remaining facilities.  The management system type reported for the residuals identified for secondary 
smelting (M013) system processes are: 

o M061 (fuel blending), 
o M111 (cementitious stabilization) 
o M112 (other stabilization) 
o M119 (stabilization - type unknown), and 
o M132 (landfill). 

Five of seven waste generating facilities managed their secondary smelting residuals by stabilization (M111, M112, 
and M119).  The likely final deposition of the stabilized wastes are in a RCRA Subtitle C hazardous waste landfill. 

• Solvent recovery: Residuals generated by fractionation/distillation (M021) system processes were reported managed by the following 
system types: 

o M042 (incineration - sludges) 
o M051 (energy recovery - liquids) 
o M061 (fuel blending), and 
o M081 (biological treatment). 

A total of 28 facilities were reviewed, of which five facility residual wastestreams could not be identified.  Fuel 
blending (M061) was reported by 17 of 22 facilities for management of fraction/distillation (M021) residuals.  An 
additional three facilities managed fractionation/distillation residuals by other co-burning or incineration systems 
(M042 and M051).  The likely final disposition of fractionation/distillation residuals is energy recovery. 

• Acid recovery:  Residuals generated by acid regeneration (M031) system processes were assumed to be similar in form to the spent 
acid wastestream.  That is, the contaminants (generally metals) were concentrated in a smaller portion of the 
wastestream for management.  The disposal quantities of these residuals were identified by their description and 
management system type.  A total of 23 facilities were reviewed, of which five facility residual wastestreams could not 
be identified.  Residuals were reported managed by: 

o M039 (other recovery - type unknown) 
o M042 (incineration - sludges) 
o M043 (incineration - solids) 
o M051 (energy recovery - liquids) 
o M077 (chemical precipitation) 
o M104 (solvent extraction) 
o M109 (sludge treatment - type unknown) 
o M121 (neutralization only) 
o M134 (deepwell/underground injection), and 
o M136 (NPDES discharge to surface water). 



 

 46 

Chemical precipitation (M077) was reported by seven of eighteen facilities for management of acid regeneration 
residuals.  One additional facility reported management by neutralization only, which is similar to chemical 
precipitation. 

 
In the cost estimates, metal recovery residuals are assumed to be managed by stabilization and disposed in RCRA Subtitle C hazardous waste 
landfills.  Solvent residuals are assumed to be managed by energy recovery.  Acid recovery residuals are assumed to be managed by chemical 
precipitation.  Cost assumptions for management of acid recovery residuals include stabilization and landfill disposal of precipitates and sewer 
discharge of neutralized wastewater. 



 

 47 

Chapter 3 
Estimate of Potential Reduction in RCRA Regulatory Burden 

 
 
3A. Regulatory Burden Reduction Estimation Methodology 
 
This chapter quantifies and monetizes potential changes in the regulatory compliance burden (i.e., administrative paperwork plus technical standards) 
associated with changes in RCRA regulatory status of the industrial materials and industrial facilities under each DSW rulemaking option.  Baseline 
RCRA regulatory burdens on the regulated community (i.e., industrial hazardous waste generators, transporters, receivers) include different types of 
paperwork reporting to USEPA-authorized state governments, onsite recordkeeping, RCRA permitting of waste management units, waste transport 
manifesting, and meeting technical standards for design, construction, operation and closure of waste management units.  Essentially, these are the 
baseline compliance costs associated with administering a facility’s RCRA hazardous waste program.  For this chapter, the impact analysis involves 
estimating and comparing (a) the baseline cost for current RCRA Subtitle C compliance of affected materials and facilities, as well as (b) the 
expected future de-regulated costs under each DSW rulemaking option, where the difference between these two costs is the potential “net savings” 
estimate under each DSW rulemaking option. 
 
• Baseline burden (pre-rule): Labor hour estimates for current RCRA paperwork tasks coincide with the USEPA Information Collection 

Request (ICR) supporting statements for the RCRA hazardous waste program.18  An ICR is a set of documents 
that describe reporting, record keeping, survey, or other information collection requirements imposed on the 
public by a Federal agency such as the USEPA.  The ICR provides an overview of the collection, and estimates 
the cost and time for the public to respond.  ICR burdens, referred to as RCRA administrative requirements in 
this chapter, are evaluated for compliance with 40 CFR 262 generator standards such as manifest, pre-transport, 
recordkeeping, and reporting, and differences in regulatory requirements for facilities that are LQGs verses 
SQGs or CESQGs. 

 
• New burden (post-rule): For example, notification to RCRA-authorized state governments (or USEPA regional offices) for excluded 

materials will be required, which represents an implementation cost for de-regulation  The burden of this 
exclusion notification is signing by a corporate official, requiring notification of the receiving facility, 
submitting an annual report on recycling activities, and maintaining onsite records of excluded recycling 
activities.  New RCRA conditions for implementing each DSW rulemaking option are listed in Exhibit 3A.  
Because of OSW’s uncertainty in the final assignment and count of conditions for each DSW option, this RIA 
developed “Minimum”, “Medium”, and “Maximum” conditions assignment estimates for each DSW option in 
Exhibit 3A. 

 

                                                 
18  ICR Nos. 2106.01, 801, 820, 976, 1189.14, 1572, and 1573.  USEPA ICRs are available at: http://www.epa.gov/icr or from the USEPA Docket at 

http://www.epa.gov/edocket . 
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 Minimum: 3 to 17 possible implementation conditions depending upon the DSW rulemaking option. 
 Medium: (i.e., Most-likely): 2 to 8 possible implementation conditions depending upon the DSW 

rulemaking option. 
 Maximum: Only 2 implementation conditions (i.e., no speculative accumulation and generator 

notifies USEPA) for each DSW rulemaking option. 
 
This chapter addresses the burden impacts of the possible DSW rulemaking option conditions 2, 3, 5-10, and 18 in Exhibit 3A.  The remaining 
conditions are either implementation impacts that are addressed in Chapter 4 or have no anticipated change in cost as a result of the DSW rule. 
 The new possible RCRA conditions are combined with current RCRA administrative requirements and broken down by LQGs, SQGs, and 
CESQGs in Exhibit 3B.  The generator status of a facility may change when recycled wastes are no longer counted as hazardous waste under the 
DSW exclusion resulting in different RCRA administrative requirements.  The non-recycled quantity of hazardous waste a facility generates will 
determine its post-rule generator status and RCRA requirements.  Some facilities may generate no RCRA hazardous waste post-rule.  Also, if LQGs, 
SQGs, and CESQGs recycle more waste they may further reduce their generator status (i.e., switch from large to small or conditionally exempt or 
from small to conditionally exempt or may no longer be a generator).  A summary of potential cost impacts for each regulatory requirement, pre- and 
post-rule, are included that may result from the DSW exclusion.  As noted above, CESQGs already have exclusions from many RCRA administrative 
requirements because of their small annual generation rate (less than 100 kilograms per month or 1.3 tons per year) and lower potential human health 
risk. 

Counts of the number of LQGs, SQGs, and CESQGs pre-rule and post-rule for each option datasets are presented in Exhibits 3C through 3E.  
These counts do not take into consideration the financial tests that were conducted to determine if it is more economical for a facility to operate under 
a DSW exclusion or operate under full (current) RCRA regulations.  The picture presented represents a situation where all facilities (100%) file a 
DSW exclusion and the maximum possible shifts in generator status.  In addition, facilities may be counted in more than one population. 
 

• Counts are presented for currently regulated hazardous waste recycling that becomes excluded in Exhibit 3C. 
• Counts incorporating changes in generator status for currently regulated hazardous waste recycling induced to onsite recycling to gain a DSW 

exclusion are presented in Exhibit 3D. 
• Counts for currently regulated hazardous waste disposal induced to recycling to gain a DSW exclusion are presented in Exhibit 3E. 

 
The CESQG post-rule count includes non-generators because their estimated costs/savings impacts are the same.  The underlying dataset being 
analyzed has information about different hazardous wastes.  Information is available regarding which wastes are recycled and which are not as well 
as which wastes are recycled onsite and which are recycled offsite.  Many firms that are recycling hazardous wastes have other hazardous wastes so 
that post-rule they will continue to be LQGs, SQGs, or CESQGs.  Facility generator status is determined from the total generation reported by the 
facility in the 2003 Biennial Report: 
 

• SQG:  If reported generation quantity between 1.3 to 13.2 tons/year a facility is counted as a SQG. 
• CESQG: If reported generation quantity <1.3 tons/year a facility is counted as CESQG even if it may become a non-generator post-rule. 
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Facilities included in the Biennial Report are classified as LQGs because SQGs and CESQGs are not required to complete a RCRA Biennial Report, 
unless they are also a hazardous waste treatment, storage or disposal facility,(TSDF).  RCRA “acute” hazardous waste determinations of generator 
status are not taken into consideration in this RIA.  Note that there is double-counting of facilities among the three exhibits if the facility falls into 
more than one category.  In addition, estimates of the number of SQGs and CESQGs beyond the methodology just described are not included.  As 
noted in Chapter 1, there are numerous other SQGs and CESQGs that are not included in the datasets developed from 2003 RCRA Biennial Report 
data.  Consequently, potential regulatory cost savings for these SQGs and CESQGs are not captured in this RIA.  Furthermore, potential cost savings 
of the DSW rule for future new generators are not estimated in this RIA. 
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Exhibit 3A.  Implementation Conditions Associated With Options 1 to 7 

Note: In order for OSW to launch this RIA in Summer 2005 for its timely completion in 2006 
--- prior to OSW having fully defined and finalized all regulatory options and regulatory conditions for the DSW supplemental proposal --- 

OSW compiled this list of 18 possible implementation conditions for each of the seven DSW rule options 

DSW Exclusion Conditions 

Option 1 
Onsite 
only 

Option 2 
Within 
same 

industry 

Option 3 
Inter-

industry 
w/few  

condition
s 

Option 4 
Inter—
industry 
w/more 

condition
s 

Option 5 
Same as 

Opt.4 but  
as RCRA 
exemption 

Option 6 
Case-by-

case 
petitions 

Option 7 
Generator 
controlled Potential Cost Impacts 

 
1 

 
no speculative 
accumulation 

 
yes - max 

 
yes – max 

 
yes - max 

 
yes - max 

 
yes - max 

 
yes - max 

 
yes - max 

 
Cost savings are incurred if a generator becomes a SQG or CESQG 
with exclusion from the Definition of Solid Waste.  Accumulation time 
limits switch from 90-days to 180/270-days for hazardous wastes and 
recycling residues.  “Speculative accumulation” provisions (see 40 
CFR 261.1(c)(8)) require that during a calendar year (beginning 
January 1) the amount of material that is recycled, or transferred to a 
different site for recycling, must equal at least 75% by weight or 
volume of the amount of that material at the beginning of the period.. 

 
2* 

 
generator notifies USEPA 

 
yes - max 

 
yes – max 

 
yes - max 

 
yes - max 

 
yes - max 

 
N/A 

 
yes - max 

 
Costs were estimated for generators to complete a notification of 
RCRA exclusion for their recycled wastes. 

 
3* 

 
generator submits petition 
to demonstrate that 
materials are not solid 
waste 

 
N/A 

 
N/A 

 
N/A 

 
N/A 

 
N/A 

 
yes - max 

 
N/A 

 
Costs will be incurred to conduct waste characterization (totals and 
TCLP) to demonstrate waste has metal, solvent or other material values 
warranting recovery. 

 
4 

 
generator re-notifies if 
things change 

 
possible - 
medium 

 
possible – 
medium 

 
possible - 
medium 

 
possible - 
medium 

 
possible - 
medium 

 
N/A 

 
possible - 
medium 

 
Costs incurred if production/ process changes make the waste(s) a solid 
waste and not a secondary material.  Costs associated with this 
notification process are intermittent and not captured in this analysis. 

 
5* 

 
notification signed by 
corporate official 

 
possible - 

min 

 
possible – 

min 

 
possible - 

min 

 
possible - 

min 

 
possible - 

min 

 
N/A 

 
possible - 

min 

 
Additional costs will be incurred in the notification process to brief and 
obtain the signature of a corporate official.  

 
6* 

 
generator notifies 
receiving facility 

 
N/A 

 
possible – 

min 

 
possible - 

min 

 
possible - 

min 

 
possible - 

min 

 
N/A 

 
possible - 

min 

 
Costs incurred for generators to notify receiving facility of exclusion 
from the Definition of Solid Waste. 

 
7* 

 
submit annual report on 
recycling activities 

 
possible - 

min 

 
possible – 

min 

 
possible - 

min 

 
possible - 

min 

 
possible - 

min 

 
N/A 

 
possible - 

min 

 
Costs incurred by generator to submit annual report to USEPA on 
recycling activities. 

 
8* 

 
maintain onsite records of 
recycling activities 

 
possible - 

min 

 
possible – 
medium 

 
possible - 

min 

 
possible - 
medium 

 
possible - 
medium 

 
N/A 

 
possible - 
medium 

 
Costs incurred by generator to maintain records of recycling activities. 

 
9* 

 
no land placement 

 
possible - 

min 

 
possible – 

min 

 
possible - 

min 

 
possible - 
medium 

 
possible - 
medium 

 
N/A 

 
possible - 

min 

 
Assumed no incremental cost for this condition. 

 
10
* 

 
track offsite shipments 

 
N/A 

 
possible – 

min 

 
possible - 

min 

 
possible - 

min 

 
possible - 

min 

 
N/A 

 
possible - 

min 

 
Costs incurred by generator to maintain records of recycling activities. 

 
11 

 
make all legitimacy 
criteria mandatory 

 
possible - 

min 

 
possible – 

min 

 
possible - 

min 

 
possible - 

min 

 
possible - 

min 

 
possible - 

min 

 
possible - 

min 

 
Assumed no costs incurred because everyone currently should be 
conducting legitimate reclamation of these wastes/secondary materials. 

 
12 

 
recycler has liability 

 
N/A 

 
N/A 

 
N/A 

 
possible - 

 
possible - 

 
N/A 

 
N/A 

 
Assumed no costs incurred because everyone currently should have 
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Exhibit 3A.  Implementation Conditions Associated With Options 1 to 7 
Note: In order for OSW to launch this RIA in Summer 2005 for its timely completion in 2006 

--- prior to OSW having fully defined and finalized all regulatory options and regulatory conditions for the DSW supplemental proposal --- 
OSW compiled this list of 18 possible implementation conditions for each of the seven DSW rule options 

DSW Exclusion Conditions 

Option 1 
Onsite 
only 

Option 2 
Within 
same 

industry 

Option 3 
Inter-

industry 
w/few  

condition
s 

Option 4 
Inter—
industry 
w/more 

condition
s 

Option 5 
Same as 

Opt.4 but  
as RCRA 
exemption 

Option 6 
Case-by-

case 
petitions 

Option 7 
Generator 
controlled Potential Cost Impacts 

insurance for accidents min min liability insurance for accidents as part of standard industry practice. 
 
13 

 
recycler has financial 
assurance for closure 
/post closure 

 
N/A 

 
N/A 

 
N/A 

 
possible - 
medium 

 
possible - 
medium 

 
N/A 

 
N/A 

 
Costs incurred by recycler for obtaining financial assurance for 
closure/post closure of secondary materials storage tanks. 

 
14 

 
material stored in 
containers/tanks meeting 
RCRA standards 

 
yes 

 
N/A 

 
N/A 

 
possible - 

min 

 
possible - 

min 

 
N/A 

 
N/A 

 
Assumed no cost savings because everyone currently should be 
meeting RCRA container/tank standards.  New recycling facilities 
would continue to meet these standards. 

 
15 

 
facility must meet RCRA 
standards on contingency 
plan, inspections, 
training, emergency 
coordinator, etc. 

 
N/A 

 
N/A 

 
N/A 

 
possible - 

min 

 
possible - 

min 

 
N/A 

 
N/A 

 
For Options 1 to 3, cost savings are incurred if the LQG becomes a 
SQG or CESQG status with the DSW exclusion.  Under Options 4 and 
5 this condition all generators have to meet these RCRA standards 
currently met by LQGs. 

 
16 

 
regulation of residuals 
derived from recycling  
that would otherwise be 
listed waste 

 
N/A 

 
N/A 

 
N/A 

 
possible - 

min 

 
possible - 

min 

 
N/A 

 
N/A 

 
Assumed no cost savings for Options 4 and 5 because everyone 
currently are treating residuals as listed waste.  Cost savings are 
incurred under Options 1, 2, 3 and 6 because “listed” waste definitions 
will no longer be attached to residuals.. 

 
17 

 
generator exercises due 
diligence/ reasonable 
efforts to ensure 
recycling is legitimate 

 
N/A 

 
N/A 

 
N/A 

 
possible - 
medium 

 
possible - 
medium 

 
N/A 

 
N/A 

 
Generator incurs cost for conducting due diligence on recycler. 

 
18
* 

 
export of materials follow 
notice and consent 
requirements 

 
N/A 

 
N/A 

 
N/A 

 
possible - 
medium 

 
possible - 
medium 

 
N/A 

 
N/A 

 
Costs incurred by generator for notifying foreign recycling facility of 
the requirements of the DSW rule.  Costs included with manifest costs. 

Count for “Minimum” = 8 10 10 17 17 3 10 
Count for “Medium” = 3 4 3 8 8 2 4 

Count for “Maximum” = 2 2 2 2 2 2 2 

 

Explanatory Notes: 
(a) Conditions in this table for each option are based on OSW’s preliminary assignment of conditions for each option as of 21 March 2006, to facilitate the launch of this RIA in Summer 2005. 
(b) Definitions : 

For estimating “Maximum” cost savings for each rulemaking option include only “yes - max” conditions. 
For estimating “Medium” cost savings for each rulemaking option include “yes - max” and “possible - medium” conditions. 
For estimating “Minimum” cost savings for each rulemaking option include “yes - max” plus “possible - medium” plus “possible - min” conditions. 

(c) N/A = not applicable. 
(d) Some conditions may not be quantifiable and/or may not have direct economic impact (e.g. #11: make all legitimacy criteria mandatory). 
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Exhibit 3B.  Baseline RCRA Subtitle C Regulatory Requirements by Generator Status & TSDRF Status 

Generator Status 
Item RCRA Requirement LQG SQG CESQG TSDRF Cost Impacts 

 
1 

 
Obtain EPA ID Number 

 
Required 

 
Required 

 
Not required 

 
Required 

 
Assumed no cost savings because generators 
already have incurred costs for obtaining 
USEPA ID number. 

 
2 

 
Personnel Training 

 
Required (40 CFR 262.34) 

 
Basic training required (40 CFR 
262.34) 

 
Not required 

 
Required 

 
Cost savings incurred if generator becomes a  
SQG or CESQG with exclusion.  Under 
Options 4 and 5 facility must meet RCRA 
standards regardless of generator status. 

 
3 

 
Recordkeeping 

 
Required for manifests, 
exception report, and 
biennial report. 

 
Required for manifests and 
exception reports. 

 
Not required 

 
Required for manifests, 
exception report,  and 

biennial report 

 
Cost savings incurred if recycled waste not 
defined as a hazardous waste or if generator 
becomes a SQG  or CESQG with exclusion .  

 
4 

 
Exception Report 

 
Required within 45 days of 
hazardous waste being 
accepted by initial 
transporter 

 
Required within 60 days of 
hazardous waste being accepted 
by initial transporter 

 
Not Required 

 
See Generator 
Requirements 

 
Cost savings incurred if generator becomes a 
SQG or CESQG with exclusion.  

 
5 

 
Biennial Reporting 

 
Required 

 
Not required 

 
Not required 

 
Required 

 
Cost savings incurred if generator becomes a 
SQG or CESQG with exclusion. 

 
6 

 
Storage Requirements for 
Accumulated Hazardous 
Waste 

 
Full compliance with 
management of containers 
or tanks 

 
Basic requirements with 
technical standards for containers 
or tanks 

 
None 

 
Full compliance with 

management of 
containers or tanks 

 
Assumed no cost savings if generator status 
changes because facilities already have 
incurred costs. 

 
7 

 
Part B Permit Renewal 

 
None 

 
None 

 
None 

 
Required 

 
Costs savings incurred by permitted recycling 
facilities with exclusion.  If they only recycle 
waste, they will incur facility-wide permit 
renewal savings.  Otherwise, they only will 
incur savings associated with the permit 
renewal for the storage area associated with 
the recycling process. 

 
8 

 
Use Manifests 

 
Required 

 
Required, unless the waste is 
reclaimed under a contractual 
agreement 

 
Not required 

 
See Generator 
Requirements 

 
Cost savings incurred if recycled waste not 
defined as a hazardous waste or if generator 
becomes a SQG (with contract agreement) or 
CESQG with exclusion. 

 
9 

 
Contingency Plan and 
Emergency Plan 

 
Required 

 
Not required 

 
Not required 

 
Permit Requirement 

 
Cost savings incurred if generator becomes a 
SQG or CESQG with exclusion.  Under 
Options 4 and 5 facility must meet RCRA 
standards regardless of generator status. 

 
10 

 
Accumulation Time 

 
90 days 
“Speculative accumulation” 
provisions (see 40 CFR 
261.1(c)(8)) require that 

 
180 days [or 270 days if 
transported more than 200 miles] 
“Speculative accumulation” 
provisions (see 40 CFR 

 
None; “Speculative 
accumulation” provisions 
(see 40 CFR 261.1(c)(8)) 
require that during a 

 
90 days 

 
Cost savings incurred if generator becomes a 
SQG or CESQG with exclusion.  Cost savings 
for longer speculative accumulation time 
limits for recycled materials. 
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Exhibit 3B.  Baseline RCRA Subtitle C Regulatory Requirements by Generator Status & TSDRF Status 
Generator Status 

Item RCRA Requirement LQG SQG CESQG TSDRF Cost Impacts 

during a calendar year 
(beginning Jan 1) the 
amount of material that is 
recycled, or transferred to a 
different site for recycling, 
must equal at least 75% by 
weight or volume of the 
material at the beginning of 
the period. 

261.1(c)(8)) require that during a 
calendar year (beginning Jan 1) 
the amount of material that is 
recycled, or transferred to a 
different site for recycling, must 
equal at least 75% by weight or 
volume of that material at the 
beginning of the period. 

calendar year (beginning 
January 1) the amount of 
material that is recycled, or 
transferred to a different 
site for recycling, must 
equal at least 75% by 
weight or volume of the 
amount of that material at 
the beginning of the 
period. 

 
11 

 
Exclusion Notification 

 
New requirement 

 
New requirement 

 
New requirement 

 
See Generator 
Requirements 

 
Costs incurred for generators to notify USEPA 
of exclusion. 

 
12 

 
Petition to Demonstrate 
Materials are not Solid 
Wastes 

 
New Requirement under 
Option 6  

 
New Requirement under Option 
6  

 
New Requirement under 
Option 6  

 
See Generator 
Requirements 

 
Costs incurred by generators who elect to 
submit a petition to USEPA to demonstrate 
materials are not solid wastes and obtain a 
variance. 

 
13 

 
Generator Re-notifies if 
Things Change 

 
New requirement 

 
New Requirement 

 
New Requirement 

 
See Generator 
Requirements 

 
Costs incurred if production/ process changes 
make the waste(s) a solid waste and not a 
secondary material.  Costs associated with this 
notification process are intermittent and not 
captured in this cost analysis. 

 
14 

 
Notification signed by 
corporate official 

 
New requirement 

 
New requirement 

 
New requirement 

 
See Generator 
Requirements 

 
Additional costs will be incurred in the 
notification process to brief and obtain 
signature of a corporate official  

 
15 

 
Generator Notification of 
Receiving Facility 

 
New Requirement 

 
New Requirement 

 
New requirement 

 
See Generator 
Requirements 

 
Costs incurred for generators to notify 
receiving facility of DSW exclusion. 

 
16 

 
Submit Annual report on 
Recycling Activities 

 
New Requirement 

 
New Requirement 

 
New requirement 

 
See Generator 
Requirements 

 
Costs incurred by generator to submit annual 
report to USEPA on recycling activities.  This 
activity simultaneously tracks the possible 
conditions for “no land Placement” and “track 
offsite shipments”. 

 
17 

 
Maintain Onsite Records 
of Recycling Activities 

 
New Requirement 

 
New Requirement 

 
New requirement 

 
See Generator 
Requirements 

 
No additional cost.  Covered under current 
recordkeeping requirements for determination 
of generator status & submitting Biennial 
Reports. 

 
18 

 
no land placement 

 
Required 

 
Required 

 
Not required 

 
See Generator 
Requirements 

 
Assumed no additional cost for this condition. 

 
19 

 
track offsite shipments 

 
Required 

 
Required, unless the waste is 
reclaimed under a contractual 
agreement 

 
Not required 

 
See Generator 
Requirements 

 
Costs incurred by generator to maintain 
records of recycling activities. 

 
20 

 
make all legitimacy criteria 
mandatory 

 
New Requirement 

 
New Requirement 

 
Not required 

 
See Generator 
Requirements 

 
Assumed no costs incurred because currently 
should be conducting legitimate reclamation of 
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Exhibit 3B.  Baseline RCRA Subtitle C Regulatory Requirements by Generator Status & TSDRF Status 
Generator Status 

Item RCRA Requirement LQG SQG CESQG TSDRF Cost Impacts 

these wastes/secondary materials. 
 
21 

 
recycler has liability 
insurance for accidents 

 
None 

 
None 

 
None 

 
Required 

 
Assumed no costs incurred because currently 
should have liability insurance for accidents as 
part of standard industry practice. 

 
22 

 
recycler has financial 
assurance for closure /post 
closure 

 
None 

 
None 

 
None 

 
Required 

 
Costs incurred by recycler for obtaining 
financial assurance for closure/post closure of 
secondary materials storage tanks. 

 
23 

 
material stored in 
containers/tanks meeting 
RCRA standards 

 
Required 

 
Required 

 
Not required 

 
Required 

 
Assumed no cost savings because currently 
should be meeting RCRA container/tank 
standards.  New recycling facilities would 
continue to meet these standards. 

 
24 

 
facility must meet RCRA 
standards on contingency 
plan, inspections, training, 
emergency coordinator, 
etc. 

 
Required 

 
Required (training), 
Not required (contingency plan, 
emergency plan) 

 
Not required 

 
See Generator 
Requirements 

 
For Options 1 through 3, cost savings are 
incurred if the LQG becomes a SQG or 
CESQG with the exclusion.  Under Options 4 
and 5 this condition all generators have to 
meet these RCRA standards currently met by 
LQGs. 

 
25 

 
regulation of residuals 
derived from recyclable 
materials that would 
otherwise be listed waste 

 
New requirement 

 
New requirement 

 
New requirement 

 
See Generator 
Requirements 

 
Assumed no cost savings for Options 4 and 5 
because currently treating residuals as listed 
waste.  Cost savings are incurred under 
Options 1, 2, 3 and 6 because “listed” waste 
definitions will no longer be attached to 
residuals. 

 
26 

 
generator exercises due 
diligence/ reasonable 
efforts to ensure recycling 
is legitimate 

 
New requirement 

 
New requirement 

 
New requirement 

 
See Generator 
Requirements 

 
Generator incurs cost for conducting due 
diligence on recycler. 

 
27 

 
export of materials follow 
notice and consent 
requirements 

 
Required 

 
Required 

 
Required 

 
See Generator 
Requirements 

 
Costs incurred by generator for notification of 
foreign recycling facility of the requirements 
of the DSW rule.  Costs included with 
manifest costs. 
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Exhibit 3C.  Generator Status Counts Pre- & Post-Rule for Currently Regulated Hazardous Waste Recycling that Becomes Excluded 

(Medium Cost Savings Estimates but includes 100% of Generators) 
 

A 
 

B 
 

C 
 

D 
 

E 
 

F 
 

G 
 

H 
 

I 
 

J 
 

K 
 
Item 

 
Current Facility Status (Pre-Rule) 

 
Post-Rule 

 

 
Generator Status* 

 
Option 1 

 
Option 2 

 
Options 3-5 

 
Option 7 

 
Option 1 

 
Option 2 

 
Option 3 

 
Options 

4-5 

 
Option 7 

 
1 

 
LQG 

 
497 

 
603 

 
3,759 

 
762 

 
441 

 
538 

 
2,972 

 
2,972 

 
684 

 
2 

 
SQG 

 
88 

 
100 

 
1,132 

 
111 

 
128 

 
144 

 
1,226 

 
1,226 

 
166 

 
3 

 
CESQG 

 
3 

 
4 

 
123 

 
5 

 
19 

 
25 

 
816 

 
816 

 
28 

 
4 

 
Total Facilities 

 
588 

 
707 

 
5,014 

 
878 

 
588 

 
707 

 
5,014 

 
5,014 

 
878 

*  The current facility generator status is determined from the total generation reported by the facility in the 2003 Biennial Report.  If a facility reported a 
total generation quantity between 1.3 and 13.2 tons/year they are counted as SQGs.  If they reported a total generation quantity of less than 1.3 tons per year 
they were counted as CESQGs even if they become non-generators post rule.  Facilities included in the Biennial Report typically are classified as a LQG, 
regardless of the total generation they are reporting for that year.  Acute waste determinations of generator status are not taken into consideration. 

 
 

Exhibit 3D.  Generator Status Counts Pre- & Post-Rule for Currently Regulated Hazardous Waste Recycling  
Induced to Onsite Recycling to Gain DSW Exclusion (Medium Cost Savings Estimates but includes 100% of Generators) 

 
A 

 
B 

 
C 

 
D 

 
E 

 
F 

 
G 

 
H 

 
Current Facility Status (Pre-Rule) 

 
Post-Rule 

 
Item 

 
Generator Status* 

 
Option 1 

 
Option 2 

 
Option 7 

 
Option 1 

 
Option 2 

 
Option 7 

 
1 

 
LQG 

 
3,217 

 
3,343 

 
3,219 

 
2,834 

 
2,954 

 
2,837 

 
2 

 
SQG 

 
1,035 

 
1,043 

 
1,034 

 
1,285 

 
1,299 

 
1,287 

 
3 

 
CESQG 

 
118 

 
118 

 
117 

 
249 

 
251 

 
246 

 
4 

 
Total Facilities 

 
4,370 

 
4,504 

 
4,370 

 
4,368 

 
4,504 

 
4,370 

*  The current facility generator status is determined from the total generation reported by the facility in the 2003 Biennial Report.  If a facility reported a total 
generation quantity between 1.3 and 13.2 tons/year they are counted as SQGs.  If they reported a total generation quantity of less than 1.3 tons per year they 
were counted as CESQGs even if they become non-generators post-rule.  Facilities included in the Biennial Report typically are classified as a LQG, 
regardless of the total generation they are reporting for that year.  Acute waste determinations of generator status are not taken into consideration. 
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Exhibit 3E.  Generator Status Counts Pre- & Post-Rule for Currently Regulated Hazardous Waste Disposal  

Induced to On-/Offsite Recycling to Gain DSW Exclusion (Medium Cost Savings Estimates but includes 100% of Generators for Counts) 
 

A 
 

B 
 

C 
 

D 
 

E 
 

 
 

Current Facility Status (Pre-Rule) 
 

Post-Rule 
 

Item 
 

Generator Status* 
 

Options 1-5 & 7 
 

Option 1-2 
 

Option 3-5 
 

Option 7 
 
1 

 
LQG 

 
4,657 

 
4,376 

 
4,147 

 
4,584 

 
2 

 
SQG 

 
1,543 

 
1,715 

 
1,668 

 
1,601 

 
3 

 
CESQG 

 
155 

 
264 

 
540 

 
170 

 
4 

 
Total Number of Facilities 

 
6,355 

 
6,355 

 
6,355 

 
6,355 

*  The current facility generator status is determined from the total generation reported by the facility in the 2003 Biennial Report.  If a facility reported a total 
generation quantity between 1.3 and 13.2 tons/year they are counted as SQGs.  If they reported a total generation quantity of less than 1.3 tons per year they 
were counted as CESQGs even if they become non-generators post-rule.  Facilities included in the Biennial Report typically are classified as a LQG, 
regardless of the total generation they are reporting for that year.  Acute waste determinations of generator status are not taken into consideration. 

 
 
3B. Regulatory Burden Labor Wage Rates 
 
As displayed in Exhibit 3F, this RIA estimates labor wage rates using the US Department of Labor Bureau of Labor Statistics “National 
Compensation Survey: Occupational Wages in the United States” (http://www.bls.gov/ncs/home.htm).  Benefits loading were estimated using the 
Bureau of Labor Statistics release USDL 05-432.19  Labor markups for G&A overhead (12%), fixed overhead (16.6%), insurance (5%), and profit 
(10%) were estimated using Remedial Action Cost Engineering and Requirements (RACER) cost estimating software 2005 defaults.  General and 
administration (G&A) cost overhead can include expenses such as human resources, payroll, accounting, sales personnel, executive salaries, legal 
fees, office supplies and equipment, communications, administrative buildings or office space, project travel, subscriptions, and other overhead items 
related to administrative activities that support operating (production) labor.  Fixed overhead can include a proportion of the cost of building services 
(e.g., medical, safety, recreation, general engineering, general plant maintenance, janitorial, and cafeteria), electricity, heating, interplant 
transportation, warehouses, shipping and receiving facilities, insurance (which is a separate percentage above), and other resources shared throughout 
the organization in support of operating labor.  These costs are typically a support function of operating labor, supervision and maintenance.  In other 
words, there is a correlation between increases in operating labor resulting in increases in administrative and overhead costs, and vice versa.  
Regulatory burdens not only have a direct impact on the plant operating labor, but also on the plant functions supporting plant operating labor.  Fully 
loaded labor rates are applied in this RIA to account for these support functions. 
 

                                                 
19  News, US Department of Labor, Bureau of Labor Statistics, USDL 05-432, March 16, 2005. 
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Exhibit 3F.  Labor Wage Rates (2005 $/hour) 
 

A 
 

B 
 

C 
 

D 
 

F 
 

F 

 
Item 

 
Labor Class 

 
National Compensation 

Survey Category* 

Labor Loadings 
(Benefits/ 

Overhead + Profit) 
Unloaded Labor 
Rate ($/hour)* 

 
Loaded Labor Rate 

($/hour)** 
 
1 

 
Office Manager 

 
Managers and 
Administrators, nec. 

 
41.5%/43.6% 

 
$37.01 

 
$75.20 

 
2 

 
Field/ 
Process Technician 

 
Furnace, Kiln, and oven 
operators, except food. 

 
58%/43.6% 

 
$14.70 

 
$33.35 

 
3 

 
Project Manager 

 
Supervisors, production 

 
41.5%/43.6% 

 
$20.20 

 

 
$41.09 

 
4 

 
Drafting 

 
Drafter 

 
38%/43.6% 

 
$19.88 

 
$39.51 

 
5 

 
Staff Engineer 

 
Chemical Engineer 

 
38%/43.6% 

 
$40.75 

 
$80.75 

 
6 

 
Legal 

 
Lawyer 

 
38%/43.6% 

 
$46.17 

 
$91.49 

 
7 

 
Clerical 

 
Administrative support, 
including clerical 

 
41.8%/43.6% 

 
$14.07 

 
$28.04 

 Explanatory Notes: 
* Source:  US Department of Labor Bureau of Labor Statistics “National Compensation Survey: Occupational Wages in the United States”, 
http://www.bls.gov/ncs/home.htm. 
** Loaded Labor Rate = Unloaded Labor Rate * Benefits Labor Loading * Overhead & Profit Labor Loading  (e.g., $37.01 * 1.415 * 1.436 = 
$75.20) 
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3C. Baseline RCRA Regulatory Burden Unit Costs ($/Facility or $/Ton) 
 
This section describes how the RCRA baseline unit cost estimates were developed.  Cost estimates are not developed for RCRA requirements where 
no changes in costs are anticipated pre- and post-DSW rule or because it is an infrequent event, for example: 

• Obtaining an USEPA identification number 
• Preparing an exception report (this is an unpredictable event that does not frequently occur) 
• Complying with storage requirements for accumulated hazardous waste 

Exhibit 3G provides a summary of 13 RCRA baseline unit costs applied in this RIA (in Chapters 5 & 6) to estimate the potential net cost savings 
estimates for each DSW rulemaking option. 
 
 

Exhibit 3G: 
Summary of 13 Baseline RCRA Regulatory Burden Unit Costs 

For RCRA Hazardous Wastes Potentially Affected by the DSW Rule 
 

A 
 

B 
 

C 
 

D 
 

E 
 

F 
 

G 

Baseline RCRA hazardous waste (Subtitle C) 
regulatory requirements 

Item 

Activity 40 CFR 
Citation 

Type of 
applicable 
facility* 

Average unit cost 
per RCRA burden activity 

Frequency  per 
burden activity in 

Column E 

Unit cost supplemental 
information & references** 

 
262.12 

 
LQGs, SQGs 

 
1 

 
EPA ID 
Number  

264.11 
 

TSDRFs 

 
--- 

 
--- 

 
Unit cost not estimated.  
Assumed no cost savings. 

 
262.34, 

 
LQGs, SQGs 

 
2 

 
Personnel 
training  

264.16 & 
265.16 

 
TSDRFs 

 
Hazardous Waste Handling:  

LQG: $2,614/yeard 
SQG: $812/yeare 
CESQG: $0/year 

Manifest Preparation:  
LQG/SQG: $324/yeare 

CESQG: $0/year 

 
Annual for facilities 

that change 
generator status 

 
Supporting Statement for ICR nr 
820.09 Hazardous Waste 
Generator Standards, Oct 2004 

 
262.40 

 
LQGs, SQGs 

 
263.22 

 
Transporters 

 
3 

 
Record-
keeping 

 
264.74 & 

265.75 

 
TSDRFs 

 
LQG: $969/yearf 

 
SQG: $646/year 

 
CESQG: $323/year 

 
Annual for facilities 

that change 
generator status 

 
DPRA professional judgment 

 
4 

 
Exception 

 
262.42 

 
LQGs, SQGs 

 
--- 

 
--- 

 
Not estimated; unpredictable 



 

 59 

Exhibit 3G: 
Summary of 13 Baseline RCRA Regulatory Burden Unit Costs 

For RCRA Hazardous Wastes Potentially Affected by the DSW Rule 
 

A 
 

B 
 

C 
 

D 
 

E 
 

F 
 

G 

Baseline RCRA hazardous waste (Subtitle C) 
regulatory requirements 

Item 

Activity 40 CFR 
Citation 

Type of 
applicable 
facility* 

Average unit cost 
per RCRA burden activity 

Frequency  per 
burden activity in 

Column E 

Unit cost supplemental 
information & references** 

Report event does not frequently occur. 
 

262.41 
 

LQGs 
 

5 
 
Biennial 
reporting  

264.75 & 
265.75 

 
TSDRFs 

 
LQG:  $485/year 

 
Annual for facilities 

that change 
generator status 

 
Supporting Statement for 
USEPA ICR nr 976.10 "The 
2001 Hazardous Waste Report" 
- Sept 19, 2000, revised 
11/22/2000 

 
6 

 
Storage 
requirements 
for 
accumulated 
Has Waste 

 
265 

Subparts I, 
J, W, AA, 
BB & CC 

 
LQGs, SQGs 

 
--- 

 
--- 

 
Unit cost not estimated.  
Assumed there would be no 
incremental cost savings. 

 
7 

 
Part B Permit 
Renewal 

 
270 

 
TSDRFs 

 
Metal Type Wastes: $2,129 to 

$4,258/year 
Solvent/Acid Type Wastes: 

$2,105 to $4,210/year 

 
Annual for 

permitted recycling 
facilities 

 
USEPA, Office of Regulatory 
Enforcement, Estimating Costs 
for the Economic Benefits of 
RCRA Noncompliance, Sept 
1994. 

 
262 Sub B 

 
LQGs, SQGs 

 
263 Sub B 

 
Transporters 

 
8 

 
Use manifest 

 
264.71 & 

265.71 

 
TSDRFs 

 
LQG Facility: $42/manifest 

 
SQG Facilities and 

Nonhazardous Shipments: 
$40/manifest 

 
Annual for facilities 

that change 
generator status 

 
Supporting Statement for ICR nr 
801.14 "Requirements for 
Generators, Transporters, 
&Waste Management Facilities 
Under the RCRA Hazardous 
Waste Manifest System.", Jan 
31, 2002 

 
9 

 
Preparedness 
& prevention 

 
264/265 

Subpart C 

 
TSDRFs 

 
See Items 2, 10, 11 

 
Annual for facilities 

that change 
generator status 

 
See Items 2, 10, 11 

 
10 

 
Contingency 
plan 

 
264/265 

Subpart D 

 
TSDRFs 

 
LQG:  $740/year 

SQG/CESQG: $0/year 

 
Annual for facilities 

that change 
generator status 

 
Supporting Statement for ICR nr 
820.09 Hazardous Waste 
Generator Standards, Oct 2004 
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Exhibit 3G: 
Summary of 13 Baseline RCRA Regulatory Burden Unit Costs 

For RCRA Hazardous Wastes Potentially Affected by the DSW Rule 
 

A 
 

B 
 

C 
 

D 
 

E 
 

F 
 

G 

Baseline RCRA hazardous waste (Subtitle C) 
regulatory requirements 

Item 

Activity 40 CFR 
Citation 

Type of 
applicable 
facility* 

Average unit cost 
per RCRA burden activity 

Frequency  per 
burden activity in 

Column E 

Unit cost supplemental 
information & references** 

11 Emergency 
plan 

264/265 
Subpart D 

TSDRFs LQG: $505/year 
SQG: $97/year 

CESQG: $0/year 

Annual for facilities 
that change 

generator status 

Supporting Statement for ICR nr 
820.09 Hazardous Waste 
Generator Standards, Oct 2004 

 
12 

 
Closure 

 
264/265 

Subpart G 

 
TSDRFs 

 
Metal Type Wastes: 

$3,153/year 
Solvent/Acid Type Wastes: 

$2,139/year  

 
Annual for facilities 

that switch from 
disposal to 
recycling 

 
DPRA professional judgment 
using RACER 2005 unit costs. 

 
13 

 
Post-closure 

 
264/265 

Subpart G 

 
TSDRFs 

 
see Item 12 

 
Annual for facilities 

that switch from 
disposal to 
recycling 

 
see Item 12 

 
 
 

• Personnel Training 
 
Training includes costs for manifesting and hazardous materials handling training.  These costs are assumed to be incurred for all LQGs and SQGs.  
Facilities classified as CESQGs were not assumed to have training costs for manifesting as these facilities are not required to manifest wastes 
generated or the resulting manifest reporting/storage requirements.  CESQGs were excluded from hazardous materials handling training as described 
in 40 CFR 262.16 Subpart B.  The hazardous materials handling training requirements for LQGs and SQGs include on-the-job training for 
emergency response and inspection of emergency response equipment. 
 

• Manifest training is estimated to cost $324 per year (2005$).  Training costs include an estimated 4.0 hours every 3-years for a process 
technician and a manager.20  A turn over of the process technician is assumed to occur once every 4-years (assumed a 4-year capital recovery 
factor (CRF) at 7% is 0.38105); seven years for the manager (assumed a seven year CRF at 7% is 0.18555).  Each year 0.6 hours are included 
for administrative requirements associated with the training (i.e., updating records, refresher/new class scheduling, etc.).  The class training 
cost per trainee is estimated as $100 based on current pricing for the training services from on-line providers. 

                                                 
20  Supporting Statement for Information Collection Request Number 820.08 Hazardous Waste Generator Status, March 2, 2001. 
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• Hazardous materials handling training is estimated to cost $812 per year for SQGs (2005$) and $2,614 per year for LQGs (2005$).  Training 
costs for SQGs include an estimated eight hours per year each for a process technician and a manager.  Training costs for LQGs include an 
estimated eight hours per year each for four process technicians, a manager, and a branch manager.  Each year 0.6 hours are included for 
administrative requirements associated with the training21 (i.e., updating records, refresher/new class scheduling, etc.).  The class training cost 
per trainee is estimated as $100 based on current pricing for the training services from on-line providers: 

• For facilities currently recycling waste, the medium estimated cost savings from reduced training requirements resulting from 
facilities shifting to SQG status are approximately $0.1 to $0.2 million/year for Options 1, 2, and 7 and $2.2 million/year for Options 
3, 4, 5. 

• For facilities currently recycling waste offsite switching to onsite recycling under Options 1, 2, and 7, the medium estimated cost 
savings from reduced training requirements resulting from facilities shifting to SQG status are $17,000, $7,000, and $132,000/year. 

• For facilities currently disposing waste switching to onsite recycling under Options 1 and 2, the medium estimated incremental cost 
savings from reduced training requirements resulting from facilities shifting to SQG status are approximately $12,000/year.  For 
currently disposed waste switching to on- or offsite recycling under Option 3, the medium estimated cost savings are approximately 
$0.8 million/year.  Under Options 4 and 5 there is an added incremental cost of approximately $0.6 million/year.  Under Option 7, the 
incremental cost is $15,000/year. 

 
• Recordkeeping (General Administrative Duties) 

 
These costs are assumed to be direct labor costs for a staff engineer to conduct annual record keeping and tracking of waste and recycling 
management.  Labor hours are estimated based on professional judgment.  For a CESQG facility general administrative duties labor is estimated at 
four hours at a cost of $323 per year, a SQG facility is estimated at eight hours at a cost of $646 per year, and a LQG is estimated at 12 hours at a 
cost of $969 per year (2005$): 
 

• For facilities currently recycling waste, medium the estimated incremental cost savings from reduced recordkeeping requirements resulting 
from facilities shifting to SQG status are approximately $27,000 to $113,000/year for Options 1, 2, and 7, $1.4 million/year for Option 3, and 
$0.5 million/year for Options 4 and 5. 

• For facilities currently recycling waste offsite switching to onsite recycling under Option 1, 2, and 7 the medium estimated incremental cost 
savings from reduced recordkeeping requirements resulting from facilities shifting to SQG status are $50,000, $55,000, and $86,000/year. 

• For facilities currently disposing waste switching to onsite recycling under Options 1 and 2, the medium estimated incremental cost savings 
from reduced recordkeeping requirements resulting from facilities shifting to SQG status are approximately $3,000/year.  For currently 
disposed waste switching to on- or offsite recycling under Option 3, the medium estimated incremental cost savings is approximately $0.4 
million/year.  For Options 4 and 5 it is $0.1 million/year.  For Option 7 it is $26,000/year. 

                                                 
21  Supporting Statement for Information Collection Request Number 820.08 Hazardous Waste Generator Status, March 2, 2001. 
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• Biennial Reporting 

 
Biennial reporting as well as other generator recordkeeping and reporting is required for all LQGs.  No reporting requirements are assumed for SQG 
or CESQG facilities.  Annual costs for biennial reporting is estimated to cost $483 for a LQG facility (2005$).  The average facility is estimated to 
fill out 11 GM forms for the reporting cycle.  The reporting labor is estimated at 1.93 hours of a project manger level, 3.18 hours of a staff engineer 
level, and 0.69 hours of clerical labor.22   This activity along with manifest and annual reporting of recycling activity requirements covers the costs 
for documenting two other possible conditions - “no land placement” and “track offsite shipments”: 
 

• For facilities currently recycling waste, the medium estimated cost savings from reduced biennial reporting resulting from facilities shifting to 
SQG status are approximately $27,000/year to $38,000/year for Options 1, 2, and 7 and $0.4 million/year for Options 3, 4, 5. 

• For facilities currently recycling waste offsite switching to onsite recycling under Options 1, 2, and 7 the medium estimated incremental cost 
savings from reduced biennial reporting resulting from facilities shifting to SQG status are approximately $4,000, $2,000, and $30,000/year. 

• For facilities currently disposing waste switching to onsite recycling under Options 1, 2 and 7, the medium estimated cost savings from 
reduced biennial reporting resulting from facilities shifting to SQG status are approximately $2,000/year.  For currently disposed waste 
switching to on- or offsite recycling under Options 3, 4, 5, the medium estimated cost savings are approximately $0.2 million/year. 

 
• RCRA Part B Permit Renewal Costs 

 
Savings to onsite and offsite recyclers are expected to result from no longer needing to renew their RCRA permits.  The maximum duration that a 
RCRA permit is valid is 10 years; therefore, a TSDRF facility is required to renew the Part B portion of the permit application a minimum of once 
every 10 years.  The Part B application is composed of a general facility section and the technology specific section for storage and/or disposal of the 
hazardous waste.  Facilities reclaiming metals, solvents, or acids onsite may not require a TSDRF permit under the DSW rule, as these wastes would 
not be considered solid wastes.  Therefore, the facility would not be a RCRA TSDRF.  The facilities potentially affected by the DSW rule would not 
need to resubmit the Part B application to renew the TSDRF RCRA permit. 
 Costs for preparing and renewing the RCRA Part B application are from Estimating Costs for the Economic Benefits of RCRA 
Noncompliance, USEPA Office of Regulatory Enforcement, September 1997 (http://www.epa.gov/epaoswer/hazwaste/gener/f006/s0004.pdf).  The 
general facility portion of the Part B application estimated cost was $43,693 ($54,147 inflated to 2005$; inflated from 1994$ to 2002$ using a 1.127 
multiplier and inflated from 2002$ to 2005$ using a 1.0995 multiplier from: http://woodrow.mpls.frb.fed.us/research/data/us/calc/hist1913.cfm).  The 
technology specific requirements estimated costs were $9,371 ($11,612 inflated to 2005$) for container systems and $8,780 ($10,880 inflated to 
2005$) for tank systems. 
 The update of the Part B application is estimated to cost 25% to 50% the original preparation cost.  All TSDRF facilities would be required to 
submit the general facility portion of the Part B application.  In general, it is assumed that TSDRF facilities reclaiming metals would require the 
container systems technical requirements of the Part B application and the solvent and acid reclamation facilities would require the tank system 
technical requirements of the Part B application.  Exhibit 3H provides an estimate of the number of baseline (pre-rule) RCRA hazardous waste 

                                                 
22  Supporting Statement for USEPA Information Collection Request Nr. 976.10 “The 2001 Hazardous Waste Report,” September 19, 2000, revised November 22, 2000. 
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recycling facilities (TSDRFs) by material type which incur RCRA Subtitle C Part B permit renewal costs, and which may realize associated Part B 
cost savings under the DSW rule options. 
 

• Metal recovery: Column A: Count of facilities estimated between 106 and 308.  The estimated savings through not renewing the 
TSDRF permit ranges from $14,953 to $29,906 every 10 years for metal reclaiming facilities ($2,129 to $4,258 
annualized with a capital recovery factor of 0.14238 for a 10 year annualization period and a 7% discount rate).  Part B 
permit renewal annual cost savings are estimated to range from $0.23 million per year (106 facilities x $2,129/year) to 
$1.31 million per year (307 facilities x $4,258/year). 

• Solvent recovery: Column B: Count of facilities estimated between 47 and 150.  For facilities reclaiming solvents or acids, the estimated 
savings ranges from $14,786 to $29,573 every 10 years ($2,105 to $4,210 annualized with a capital recovery factor of 
0.14238 for a 10 year annualization period and a 7% discount rate).  Part B permit renewal annual cost savings are 
estimated to range from $0.10 million per year (47 facilities x $2,105/year) to $0.63 million per year (150 facilities x 
$4,210/year). 

• Other recovery: Column C:  Count of facilities estimated between 40 and 113.  Part B permit renewal annual cost savings are estimated 
to range from $0.08 million per year (40 facilities x $2,105/year) to $0.48 million per year (113 facilities x 
$4,210/year). 

• Total savings  Column D:  Estimated to range from $0.41 million per year to $2.42 million per year in average annualized value. 
 
 

Exhibit 3H. 
Estimate of the Baseline (Pre-Rule) Count of Offsite Recycling Facilities 

Which May Realize RCRA Subtitle C Part B Permit Paperwork Cost Savings 
as a Result of the DSW Rule 

Type of Offsite Recycling Facility 

Row Paperwork Burden Impact Metric A. 
Metals 

Recovery 

B. 
Solvent 

Recovery 

C. 
Other 

Recovery 

D. 
Row totals 
(A+B+C) 

1 Number of Unique USEPA ID Numbers That Received Shipments of 
Hazardous Waste from Generators for Recycling 403 296 155 854 

2 Number of USEPA ID numbers with No Reported Address in RCRAInfo 
or 2003/1999 Biennial Report Databases 44 16 17 77 

3 

Companies and number of USEPA ID numbers that are most likely transfer 
facilities (based on DPRA Inc professional judgment of data from Row 1 & 
Row 2 above): 

Clean Harbors = 
Onyx Special Services = 

Safety Kleen = 
Other industrial waste recycling companies = 

Total most likely transfer facilities = 

 
 
 

19 
13 
19 

undetermined  
52 

 
 
 

13 
11 
106 

undetermined  
130 

 
 
 

2 
4 
19 

Undetermined 
25 

 
 
 

34 
28 

144 
undetermined  

207 
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Exhibit 3H. 
Estimate of the Baseline (Pre-Rule) Count of Offsite Recycling Facilities 

Which May Realize RCRA Subtitle C Part B Permit Paperwork Cost Savings 
as a Result of the DSW Rule 

Type of Offsite Recycling Facility 

Row Paperwork Burden Impact Metric A. 
Metals 

Recovery 

B. 
Solvent 

Recovery 

C. 
Other 

Recovery 

D. 
Row totals 
(A+B+C) 

4 
Estimate #1 (maximum estimate): 
Total Number of Recycling Facilities Based on Reported Shipments 
(i.e., Row 1 – Row 2 – Row 3) 

307 150 113 570 

5 
Estimate #2 (minimum estimate): 
Total Number of Recycling Facilities Based on Reported Waste Receipts 
from Offsite (source: USEPA 2003 RCRA Biennial Report, Exhibit 3.9) 

106 47 40 193 

6 Average annualized potential RCRA Part B permit renewal cost savings 
per-recycling facility (see text above this Exhibit for data source) 

$2,129 to 
$4,258/year 
per-facility 

$2,105 to 
$4,210/year 
per-facility 

$2,105 to 
$4,210/year 
per-facility 

Row total not 
relevant to 
this row 

7 
Potential RCRA Subtitle C Part B Permit Renewal Annual Cost Savings: 

Minimum estimate ((Row 5) x (minimum of Row 6 in same column)) 
Maximum estimate ((Row 4) x (maximum of Row 6 in same column)) 

 
$0.23 to 

$1.31 
million/year 

 
$0.10 to 

$0.63 
million/year 

 
$0.08 to 

$0.48 
million/year 

 
$0.41 to 

$2.42 
million/year 

 
 

• Use RCRA Hazardous Waste Shipment Manifests (EPA Form 8700-22) 
 
In general, under the current hazardous waste regulations, wastes are tracked through the use of a hazardous waste manifest which accompanies each 
waste shipment.  Manifesting costs were estimated using the Supporting Statement for Information Collection Request (ICR) Number 801.14 
"Requirements for Generators, Transporters, and Waste Management Facilities Under the RCRA Hazardous Waste Manifest System.", 31 January 
2002.  Costs were estimated using the above labor rates and miscellaneous costs were inflated to 2005$.  The manifesting cost incurred by the 
generator per manifest was determined to be $40.44 for SQGs and $41.57 for LQGs (2005$).  The cost for non-hazardous shipping papers under a 
reclamation agreement were estimated to be comparable to a SQG’s shipping RCRA manifests.  All pre rule shipments were assumed to require 
hazardous waste manifests (including same-NAICS recycling transportation shipments).  Post-rule shipments are all assumed to require non-
hazardous shipping papers, except for the portion of the residuals assumed to be characteristically hazardous (95% of metals recovery residuals, 85% 
of solvent recovery residuals, and 75% of acid regeneration residuals). 
 Generators that transport material out of the country for recycling are assumed to incur an additional cost to notify the receiving facility of the 
requirements of the DSW rule.  A labor burden of 0.25 hours of clerical support23 is assumed with a cost of $7.01 (2005$) per manifest.  This activity 
                                                 

23  Supporting Statement for Information Collection Request Number 801.14 "Requirements for Generators, Transporters, and Waste Management Facilities Under the 
RCRA Hazardous Waste Manifest System.", January 31, 2002. 
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along with manifest and annual reporting of recycling activity requirements covers the costs for documenting two other possible conditions - “no 
land placement” and “track offsite shipments”: 
 

• For facilities currently recycling waste, the medium estimated incremental cost savings from reduced manifesting requirements resulting from 
facilities shifting to SQG status are approximately $7,000/year for Options 1, $24,000/year for Option 2, $31,000/year for Option 7, and $0.4 
million/year for Options 3 through 5. 

• For facilities currently recycling waste offsite switching to onsite recycling under Options 1, 2 and 7, the medium estimated incremental cost 
savings from manifest requirements resulting from facilities shifting to SQG status are approximately $0.2 million/year. 

• For facilities currently disposing waste switching to onsite recycling under Options 1, 2 and 7, the medium estimated incremental cost savings 
from reduced manifest requirements resulting from facilities shifting to SQG status are approximately $0.1 million/year.  For currently 
disposed waste switching to on- or offsite recycling under Options 3 through 5, the estimated incremental cost savings are approximately $0.2 
million/year. 

 
• Contingency Plan 

 
Contingency planning costs are estimated to cover the requirements as stated in 40 CFR 264 Subpart D relating to the development of a contingency 
plan.  LQGs are required to prepare and maintain a contingency plan.  The cost includes labor burden of eight hours for a staff engineer and 2.36 
hours for clerical support24 for an average per-facility expense of $740/year (2005$).  This cost is incurred on an annual basis: 
 

• For facilities currently recycling waste, the medium estimated incremental cost savings from reduced contingency planning requirements 
resulting from facilities shifting to SQG status are approximately $41,000/year to $58,000/year for Options 1, 2, and 7, and $0.6 million/year 
for Option 3.  Contingency planning is condition under the scope of the regulations for Options 4 and 5.  Estimated new costs for SQGs and 
CESQGs are approximately $33,000/year. 

• For facilities currently recycling waste offsite switching to onsite recycling under Options 1, 2 and 7, the medium estimated incremental cost 
savings from reduced training requirements resulting from facilities shifting to SQG status are approximately $7,000, $3,000, and 
$46,000/year. 

• For facilities currently disposing waste switching to onsite recycling under Options 1 and 2, the medium estimated incremental cost savings 
from reduced contingency plan requirements resulting from facilities shifting to SQG status are approximately $3,000/year.  For currently 
disposed waste switching to on- or offsite recycling under Option 3, the medium estimated incremental cost savings are approximately $0.3 
million/year.  Under Options 4 and 5 there is an added incremental cost of approximately $0.2 million/year.  For Option 7 it is $4,000/year. 

                                                 
24  Supporting Statement for Information Collection Request Number 820.08 Hazardous Waste Generator Status, March 2, 2001. 
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• Emergency Plan 
 
Emergency plan costs are estimated to cover the requirements as stated in 40 CFR 264 Subpart D relating to the development of a contingency plan.  
LQGs and SQGs are required to prepare and maintain a emergency plan.  The cost for a LQG facility  includes labor burden of two hours for a staff 
engineer and 0.1 hours for clerical support25, and $10.74 in copying, for a total expense of $505 (2005$).  The cost for a SQG facility  includes labor 
burden of 0.5 hours for a legal review, 0.1 for a managerial review, 4.7 hours for a staff engineer, 2.32 hours for clerical support26, and $5 in copying 
and postage, for an average per-facility expense of $97/year (2005$).  This cost is incurred on an annual basis: 
 

• For facilities currently recycling waste, the medium estimated incremental cost savings from reduced emergency planning requirements 
resulting from facilities shifting to SQG status are approximately $24,000/year to $34,000/year for Options 1, 2, and 7, and $0.4 million/year 
for Option 3.  Emergency planning is condition under the scope of the regulations for Options 4 and 5.  Estimated new costs for SQGs and 
CESQGs are approximately $33,000/year. 

• For facilities currently recycling waste offsite switching to onsite recycling under Options 1, 2 and 7, the medium estimated incremental cost 
savings from reduced emergency planning requirements resulting from facilities shifting to SQG status are approximately $4,000, $2,000, and 
$27,000/year. 

• For facilities currently disposing waste switching to onsite recycling under Options 1 and 2, the medium estimated incremental cost savings 
from reduced emergency planning requirements resulting from facilities shifting to SQG status are approximately $2,000/year.  For currently 
disposed waste switching to on- or offsite recycling under Options 3 through 5, the medium estimated incremental cost savings are 
approximately $0.1 million/year.  Under Option 7 it is $3,000/year. 

 
 
 
3D. Estimate of RCRA Regulatory Burden Cost Savings 
 
Excluding metals, solvents, and other wastes from RCRA regulation will make it more economical for generators and recycling facilities to recover 
the values from these wastes.  Savings to generators from reduced baseline RCRA regulatory burden are expected to result from the following: 
 

• Generators will benefit from reduced manifesting and record keeping requirements under 40 CFR Part 262 of RCRA. 
• Given that the excluded quantities are no longer considered hazardous if recycled, the generator status of the facility may switch from being a 

LQG, to a SQG or CESQG regulatory status.  SQGs and CESQGs have fewer administrative requirements than LQGs under Part 262 of 
RCRA, i.e., RCRA personnel training, biennial reporting of hazardous waste generation and management activities, and preparation of 
contingency plans.  Under Options 4 and 5 facilities must meet RCRA standards for training, contingency plans, and emergency planning and 
savings are not incurred for these items. 

                                                 
25  Supporting Statement for Information Collection Request Number 820.08 Hazardous Waste Generator Status, March 2, 2001. 

26  Supporting Statement for Information Collection Request Number 820.08 Hazardous Waste Generator Status, March 2, 2001. 
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The minimum cost savings estimate includes all 18 possible conditions, the medium cost savings estimate includes 9 possible conditions and the 
maximum cost savings estimate includes 3 conditions.  Not all facilities will benefit from a DSW exclusion because their operations may become 
more costly under the rule for some.  If it is estimated that generators/facilities will incur additional costs under the DSW rule under a financial test 
(i.e., break-even analysis), it is assumed that they will not submit an exclusion notification.  The estimated total count of currently regulated 
hazardous waste recycling facilities that become exempt (i.e., file an exclusion notification) and the affected quantity for each DSW rulemaking 
option are presented in the following exhibits. 
 Medium (i.e., most-likely) incremental burden savings for generators who currently recycle hazardous waste are estimated to range from $0.3 
to $5.3 million per year depending on the DSW rule option.  The lowest savings are estimated for Option 1 and the highest savings are estimated for 
Option 3.  On a per generator basis, estimated burden savings range from $838/generator/year to $1,820/generator/year with the lowest per generator 
savings estimated for Options 4 and 5 and the highest per generator savings estimated for Option 1.  On a per ton basis, estimated burden savings 
range from $1.27/ton/year to $8.79/ton/year with the lowest per ton savings estimated for Option 1 and the highest per ton savings estimated for 
Option 3. 
 For the purpose of benchmarking the per-facility impact estimate for the case-by-case Option 6, relative to a total annual number of variances 
that might be granted, there is one program which may provide some preliminary indicator of the number of cases per year that could be expected: 
the current case-by-case RCRA hazardous waste delisting program granted a total 136 wastestream delistings over its initial 20-year period (1980 to 
1999),27 which represents an average annual case-by-case activity level of about 7 delistings/year.  A similar annual level of recycling variance 
activity is assumed in this analysis.  One-time costs for submitting a petition to demonstrate materials are not solid waste and to notify of the 
exclusion are estimated at $83,500 for the first year.  In their review of the variance option, states expressed some concerns about lack of resources to 
handle these variances.  However, they do not expect many petitions because the bar would be set high. 
 Incremental burden savings for TSDRFs who are recyclers are estimated to range from $408,000 to $2,414,000 per TSDRF in permit savings. 
 On a per TSDRF basis, estimated burden savings range from $2,118/TSDRF/year (minimum value based on 193 TSDRFs) to $4,235/TSDRF/year 
(maximum value based on 570 TSDRFs) with a medium value of $3,705/TSDRF/year (based on 381 TSDRFs). 
 A breakdown of the estimated savings and costs for facilities currently recovering wastes for the narrow and broad exclusion options is 
presented in the following exhibit.  For the medium cost savings estimate, total burden impact cost savings are estimated to be $0.3 million per year 
(after the first year) under the narrow onsite exclusion of Option 1and same-industry exclusion under Option 2.  For the broad exclusion under 
Option 3 total burden impact cost savings are estimated to be $5.3 million per year (after the first year).  For the broad exclusion with limited 
conditions under Options 4 and 5 total burden impact cost savings are estimated to be $3.2 million per year (after the first year).  The cost estimates 
for Options 4 and 5 are assumed to be the same.  The only additional cost that may be incurred under Option 5 is for recyclers who are “new” 
generators needing to submit a notification of RCRA activity.  For the narrow, same-company and offsite toll manufacturing exclusion under Option 
7 total burden impact cost savings are estimated to be $0.4 million per year (after the first year). 

                                                 
27  USEPA, Office of Solid Waste, RCRA Hazardous Waste Delisting: The First 20 Years, June, 2002. 



 

 68 

 
Exhibit 3I.  Summary of Average Per-Facility & Average Per-Ton Baseline RCRA Regulatory Cost Savings for the DSW Rulemaking Options 

Minimum Cost Savings Estimate 
(includes through 99th percentile facility based on tonnage and 18 possible DSW exclusion conditions, 2005$) 

 
A 

 
B 

 
C 

 
D 

 
E (D/B) 

 
F (D/C) 

 
DSW Exclusion Option 
(note: for description of 

each option see 
Executive Summary 

Exhibit B) 

 
Total count of 

currently regulated 
hazardous waste 

recycling facilities 
that become exempt 

 
Amount of currently 
regulated hazardous 
waste recycling that 

becomes exempt 
(million tons) 

 
Annual Burden Savings 

from currently 
regulated hazardous 
waste recycling that 

becomes exempt 

 
Annual Burden Savings 

per Generator or (Burden 
Savings  per TSDRF) 

Annual Burden Savings 
per Ton 

 
Option 1. Onsite only 
recycling exclusion 

 
127 out of 582 

 
0.131 out of 0.149 

 
$216,618/year 
(generators) 

 
$1,705/generator/year 

RCRA Admin: 
$1,902/generator/yearr 

 
$1.65/ton/year 
RCRA Admin: 
$1.84/ton/year 

 
Option 2. 4-digit 
NAICS intra-industry 
recycling exclusion 

 
233 out of 699 

 
0.144 out of 0.161 

 
$218,140/year 
(generators) 

 
$936/generator/year 

RCRA Admin: 
$1,292/generator/year 

 
$1.51/ton/year 
RCRA Admin: 
$2.09/ton/year 

 
Option 3. Broad offsite 
recycling exclusion 
w/few conditions 

 
4,477 out of 4,963 

 
0.414 out of 0.430 

 
$2,840,339/year 

(generators) 
$408,809/year 

(TSDRFs) 
$3,249,148/year (total) 

 
$634/generator/year 

RCRA Admin: 
$986/generator/year 

 
$6.86/ton/year 
RCRA Admin: 
$10.65/ton/year 

 
Option 4. Broad offsite 
recycling exclusion 
w/additional conditions 

 
2,908 out of 4,963 

 
0.250 out of 0.430 

 
$28,148/year 
(generators) 

$408,809/year 
(TSDRFs) 

$436,957/year  (total) 

 
$10/generator/year 

RCRA Admin: 
$358/generator/year 

 
$0.11/ton/year 
RCRA Admin: 
$4.17/ton/year 

 
Option 5. Same as 
Option 4 but as RCRA 
exemption rather than 
DSW exclusion 

 
2,908 out of 4,963 

 
0.250 out of 0.430 

 
$28,148/year 
(generators) 

$408,809/year 
(TSDRFs) 

$436,957/year (total) 

 
$10/generator/year 

RCRA Admin: 
$358/generator/year 

 
$0.11/ton/year 
RCRA Admin: 
$4.17/ton/year 

 
Option 6. Case-by-case  

 
74 

 
0.041 

 
not estimated 

 
not estimated 

 
not estimated 

 
Option 7. Generator 
controlled recycling 

 
314 out of 867 

 
0.156 out of 0.184 

 
$225,914/year 
(generators) 

 

 
$719/generator/year 

RCRA Admin: 
$1,147/generator/year 

 
$1.45/ton/year 
RCRA Admin: 
$2.31/ton/year 

 
Explanatory Notes: 
(1) Minimum cost savings estimate: represents netting-out costs associated with 18 possible implementation conditions (see Exhibit 3A). 
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Exhibit 3I.  Summary of Average Per-Facility & Average Per-Ton Baseline RCRA Regulatory Cost Savings for the DSW Rulemaking Options 
Minimum Cost Savings Estimate 

(includes through 99th percentile facility based on tonnage and 18 possible DSW exclusion conditions, 2005$) 
 

A 
 

B 
 

C 
 

D 
 

E (D/B) 
 

F (D/C) 
 
DSW Exclusion Option 
(note: for description of 

each option see 
Executive Summary 

Exhibit B) 

 
Total count of 

currently regulated 
hazardous waste 

recycling facilities 
that become exempt 

 
Amount of currently 
regulated hazardous 
waste recycling that 

becomes exempt 
(million tons) 

 
Annual Burden Savings 

from currently 
regulated hazardous 
waste recycling that 

becomes exempt 

 
Annual Burden Savings 

per Generator or (Burden 
Savings  per TSDRF) 

Annual Burden Savings 
per Ton 

(2) Columns B and C: Facility counts and quantities for each option are uniquely estimated by applying a financial "break-even" analysis to determine how 
much of the possible affected waste quantities for each option, could be expected to be induced to submit a notification for DSW exclusion, taking into 
account the relative cost to comply with existing RCRA regulatory requirements based on generator status (i.e., large, small, or conditionally exempt),  
“derived-from” residual management requirements for listed hazardous wastes, and the 18 possible conditions under the DSW rulemaking options. 
(3) Column C:  Affected current recycling quantities based on the 2003 Biennial Report baseline of 1.4 million tons/year current hazardous waste recycling. 
(4) Column D:  Savings to onsite and offsite recyclers (TSDRFs) are expected to result from no longer needing to renew their Part B RCRA permits every 10 
years if the wastes they receive have been excluded from the DSW.  Total cost savings are estimated to range from $0.41 to $2.42 million per year based on an 
estimated range in the number of recycling facilities. For the minimum cost savings estimate $0.41 million per year is assumed.  These costs are included in 
Options 3 through 5 given the broad exclusion includes all on- and offsite recyclers.  The number of permitted recyclers has not been estimated for the smaller 
universes affected under Options 1 and 2. 
(5) Columns E and F: RCRA administrative per generator and per ton unit savings include training, record keeping, biennial report, manifests, contingency 
plans, and emergency plans.   Implementation per generator and per ton unit costs include generator notification, signature of notification by corporate official, 
generator notification of receiving facilities, and annual report on recycling activities. 
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Exhibit 3J.  Summary of Per-Facility & Per-Ton Average Cost Savings Estimates for the DSW Options  

Medium Cost Savings Estimate 
(includes through 99.5th percentile facility based on tonnage and 9 possible DSW exclusion conditions, 2005$) 

 
A 

 
B 

 
C 

 
D 

 
E (D/B) 

 
F (D/C) 

 
DSW Exclusion Option 

 
Total count of 

currently regulated 
hazardous waste 

recycling facilities 
that become exempt 

 
Amount of currently 
regulated hazardous 
waste recycling that 

becomes exempt 
(million tons) 

 
Annual Burden Savings 

from currently 
regulated hazardous 
waste recycling that 

becomes exempt 

Annual Burden Savings 
per Generator or (Burden 

Savings per TSDRF) 

Annual Burden Savings 
per Ton 

 
Option 1. Onsite only 
recycling exclusion 

 
149 out of 585 

 
0.214 out of 0.229 

 
$271,320/year 
(generators) 

 
$1,820/generator/year 

RCRA Admin: 
$1,820/generator/year 

 
$1.27/ton/year 
RCRA Admin: 
$1.27/ton/year 

 
Option 2. 4-digit 
NAICS intra-industry 
recycling exclusion 

 
275 out of 703 

 
0.224 out of 0.248 

 
$300,868/year 
(generators) 

 
$1,094/generator/year 

RCRA Admin: 
$1,094/generator/year 

 
$1.34/ton/year 
RCRA Admin: 
$1.34/ton/year 

 
Option 3. Broad offsite 
inter-industry w/few 
conditions 

 
4,529 out of 4,988 

 
0.606 out of 0.618 

 
$5,325,643/year 

(generators) 
$1,411,623/year 

(TSDRFs) 
$6,737,266/year (total) 

 
$1,176/generator/year 

RCRA Admin: 
$1,176/generator/year 

 
$8.79/ton/year 
RCRA Admin: 
$8.79/ton/year 

 
Option 4. Broad offsite 
inter-industry 
w/additional conditions 

 
3,732 out of 4,988 

 
0.517 out of 0.618 

 
$3,127,802/year 

(generators) 
$1,411,623/year 

(TSDRFs) 
$4,539,425/year (total) 

 
$838/generator/year 

RCRA Admin: 
$641/generator/year 

 
$6.04/ton/year 
RCRA Admin: 
$4.62/ton/year 

 
Option 5. Broad inter-
industry based RCRA 
exemption rather than 
DSW exclusion 

 
3,732 out of 4,988 

 
0.517 out of 0.618 

 
$3,127,802/year 

(generators) 
$1,411,623/year 

(TSDRFs) 
$4,539,425/year (total) 

 
$838/generator/year 

RCRA Admin: 
$641/generator/year 

 
$6.04/ton/year 
RCRA Admin: 
$4.62/ton/year 

 
Option 6. Case-by-case 

 
74 

 
0.076 

 
not estimated 

 
not estimated 

 
not estimated 

 
Option 7. Generator 
controlled recycling 

 
374 out of 873 

 
0.236 out of 0.252 

 
$440,052/year 
(generators) 

 

 
$1,177/generator/year 

RCRA Admin: 
$1,177/generator/year 

 
$1.86/ton/year 
RCRA Admin: 
$1.86/ton/year 

Explanatory Notes: 
(1) Medium cost savings estimate: represents netting-out costs associated with nine possible implementation conditions (see Exhibit 3A). 
(2) Columns B and C: Facility counts and quantities for each option are uniquely estimated by applying a financial "break-even" analysis to determine how 
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Exhibit 3J.  Summary of Per-Facility & Per-Ton Average Cost Savings Estimates for the DSW Options  
Medium Cost Savings Estimate 

(includes through 99.5th percentile facility based on tonnage and 9 possible DSW exclusion conditions, 2005$) 
 

A 
 

B 
 

C 
 

D 
 

E (D/B) 
 

F (D/C) 

 
DSW Exclusion Option 

 
Total count of 

currently regulated 
hazardous waste 

recycling facilities 
that become exempt 

 
Amount of currently 
regulated hazardous 
waste recycling that 

becomes exempt 
(million tons) 

 
Annual Burden Savings 

from currently 
regulated hazardous 
waste recycling that 

becomes exempt 

Annual Burden Savings 
per Generator or (Burden 

Savings per TSDRF) 

Annual Burden Savings 
per Ton 

much of the possible affected waste quantities for each option, could be expected to be induced to submit a notification for DSW exclusion, taking into 
account the relative cost to comply with existing RCRA regulatory requirements based on generator status (i.e., large, small, or conditionally exempt),  
“derived-from” residual management requirements for listed hazardous wastes, and the nine possible conditions under the DSW rulemaking options. 
(3) Column C:  Affected current recycling quantities based on the 2003 RCRA Biennial Report baseline of 1.4 million tons/year current recycling. 
(4) Column D:  Savings to onsite and offsite recyclers (TSDRFs) are expected to result from no longer needing to renew their Part B RCRA permits every 10 
years if the wastes they receive have been excluded from the DSW.  Total cost savings are estimated to range from $0.41 to $2.42 million per year based on an 
estimated range in the number of recycling facilities.  The midpoint ($1.4 million per year) is used for the medium cost savings estimate.  These costs are 
included in Options 3 through 5 given the broad exclusion includes all on- and offsite recyclers.  The number of permitted recyclers has not been estimated for 
the smaller universes affected under Options 1 and 2. 
(5) Columns E and F: RCRA administrative per generator and per ton unit savings include training, record keeping, biennial report, manifests, contingency 
plans, and emergency plans.   Implementation per generator and per ton unit costs include generator notification, signature of notification by corporate official, 
generator notification of receiving facilities, and annual report on recycling activities. 
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Exhibit 3K.  Summary of Per-Facility & Per-Ton Average Cost Savings Estimates for DSW Options 
Maximum Cost Savings Estimate 

(includes through 100th percentile facility based on tonnage and 9 possible DSW exclusion conditions, 2005$) 
 

A 
 

B 
 

C 
 

D 
 

E (D/B) 
 

F (D/C) 

 
Regulatory Option 

 
Total count of 

currently regulated 
hazardous waste 

recycling facilities 
that become exempt 

 
Amount of currently 
regulated hazardous 
waste recycling that 

becomes exempt 
(million tons) 

 
Annual Burden Savings 

from currently 
regulated hazardous 
waste recycling that 

becomes exempt 

 
Annual Burden Savings 

per Generator or (Burden 
Savings  

per TSDRF) 

 
Annual Burden Savings 

per Ton 

 
Option 1. Onsite 
recycling 

 
152 out of 588 

 
0.487out of 0.502 

 
$272,105/year 
(generators) 

 
$1,790/generator/year 

RCRA Admin: 
$1,790/generator/year 

 
$0.56/ton/year 
RCRA Admin: 
$0.56/ton/year 

 
Option 2. 4-digit 
NAICS intra-industry 

 
258 out of 707 

 
0.547 out of 0.562 

 
$355,144/year 
(generators) 

 
$1,377/generator/year 

RCRA Admin: 
$1,377/generator/year 

 
$0.65/ton/year 
RCRA Admin: 
$0.65/ton/year 

 
Option 3. Broad offsite 
inter-industry w/few 
conditions 

 
4,555 out of 5,014 

 
1.358 out of 1.370 

 
$5,350,668/year 

(generators) 
$2,414,436/year 

(TSDRFs) 
$7,765,104/year (total) 

 
$1,175/generator/year 

RCRA Admin: 
$1,175/generator/year 

 
$3.94/ton/year 
RCRA Admin: 
$3.94/ton/year 

 
Option 4. Broad offsite 
inter-industry 
w/additional conditions 

 
4,553 out of 5,014 

 
1.358 out of 1.370 

 
$4,496,770/year 

(generators) 
$2,414,436/year 

(TSDRFs) 
$6,911,206/year (total) 

 
$988/generator/year 

RCRA Admin: 
$988/generator/year 

 
$3.31/ton/year 
RCRA Admin: 
$3.31/ton/year 

 
Option 5. Same as 
Option 4 but as RCRA 
exemption rather than 
as DSW exclusion 

 
4,553 out of 5,014 

 
1.358 out of 1.3670 

 
$4,496,770/year 

(generators) 
$2,414,436/year 

(TSDRFs) 
$6,911,206/year (total) 

 
$988/generator/year 

RCRA Admin: 
$988/generator/year 

 
$3.31/ton/year 
RCRA Admin: 
$3.31/ton/year 

 
Option 6. Case-by-case 

 
74 

 
0.130 

 
not estimated 

 
not estimated 

 
not estimated 

 
Option 7. Generator 
controlled recycling 

 
379 out of 878 

 
0.582 out of 0.598 

 
$441,418/year 
(generators) 

 
$1,165/generator/year 

RCRA Admin: 
$1,165/generator/year 

 
$0.76/ton/year 
RCRA Admin: 
$0.76/ton/year 

Explanatory Notes: 
(1) Maximum cost savings estimate: only includes 3 possible conditions (i.e., no speculative accumulation, generator notification of USEPA, and submit 
petition to demonstrate materials are not solid waste).; see Exhibit 3A for conditions. 
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Exhibit 3K.  Summary of Per-Facility & Per-Ton Average Cost Savings Estimates for DSW Options 

Maximum Cost Savings Estimate 
(includes through 100th percentile facility based on tonnage and 9 possible DSW exclusion conditions, 2005$) 

 
A 

 
B 

 
C 

 
D 

 
E (D/B) 

 
F (D/C) 

 
Regulatory Option 

 
Total count of 

currently regulated 
hazardous waste 

recycling facilities 
that become exempt 

 
Amount of currently 
regulated hazardous 
waste recycling that 

becomes exempt 
(million tons) 

 
Annual Burden Savings 

from currently 
regulated hazardous 
waste recycling that 

becomes exempt 

 
Annual Burden Savings 

per Generator or (Burden 
Savings  

per TSDRF) 

 
Annual Burden Savings 

per Ton 

(2) Columns B and C: Facility counts and quantities for each option uniquely estimated by applying a financial "break-even" analysis to determine how much 
of the possible affected waste quantities for each option might be induced to submit a notification for a DSW exclusion, taking into account the relative cost to 
comply with existing RCRA regulatory requirements based on generator status (i.e., large, small, or conditionally exempt),  “derived-from” residual 
management requirements for listed hazardous wastes, and the three possible conditions under the DSW rulemaking options. 
(3) Column C:  Affected current recycling quantities based on 2003 RCRA Biennial Report baseline of 1.4 million tons/year current recycling. 
(4) Column D:  Savings to onsite and offsite recyclers (TSDRFs) are expected to result from no longer needing to renew their Part B RCRA permits every 10 
years if the wastes they receive have been excluded from the DSW.  Total cost savings are estimated to range from $0.41 to $2.42 million per year based on an 
estimated range in the number of recycling facilities. For the maximum cost savings estimate $2.42 million per year is assumed.  These costs are included in 
Options 3 through 5 given the broad exclusion includes all on- and offsite recyclers.  The number of permitted recyclers has not been estimated for the smaller 
universes affected under Options 1, 2 and 7. 
(5) Columns E and F: RCRA administrative per generator and per ton unit savings include training, record keeping, biennial report, manifests, contingency 
plans, and emergency plans.   Implementation per generator and per ton unit costs includes generator notification. 
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Exhibit 3L. 

Estimate of Annual Net Cost Savings to Industry For Removal of RCRA Regulatory Requirements Under the DSW Exclusion Options (2005$) 
 
Item 

 
RCRA Requirement 

 
Option 1 $/year 

Onsite only 

 
Option 2 $/year 
4-digit NAICS 

 
Option 3 $/year 

Broad w/few 

 
Option 4 $/year 
Broad w/more 

 
Option 5 $/year 
Opt 4 as exempt 

 
Option 7 $/year 

Generator Controlled 
 
A. Maximum Cost Savings Estimate:  Includes 100% of Generators 
 
A1 

 
RCRA Personnel Training 

 
$119,105 

 
$141,007 

 
$2,206,025 

 
$2,206,025 

 
$2,206,025 

 
$166,708 

 
A2 

 
Recordkeeping 

 
$53,540 

 
$81,884 

 
$1,376,443 

 
$1,376,039 

 
$1,376,039 

 
$114,347 

 
A3 

 
Biennial Reporting 

 
$27,179 

 
$31,546 

 
$381,955 

 
$381,955 

 
$381,955 

 
$37,856 

 
A4 

 
Use Manifests 

 
$6,438 

 
$24,046 

 
$415,671 

 
$415,672 

 
$415,672 

 
$30,727 

 
A5 

 
Contingency Plan 

 
$41,453 

 
$48,116 

 
$582,568 

 
($270,928) 

 
($270,928) 

 
$57,739 

 
A6 

 
Emergency Planning 

 
$24,390 

 
$28,545 

 
$388,007 

 
$388,007 

 
$388,007 

 
$34,041 

 
B.  Medium Cost Savings Estimate:  Includes 99.5% of Generators 
 
B1 

 
RCRA Personnel Training 

 
$119,111 

 
$141,007 

 
$2,196,543 

 
$2,186,783 

 
$2,186,783 

 
$166,708 

 
B2 

 
Recordkeeping 

 
$52,813 

 
$27,779 

 
$1,368,690 

 
$473,538 

 
$473,538 

 
$113,136 

 
B3 

 
Biennial Reporting 

 
$27,179 

 
$31,546 

 
$380,014 

 
$379,528 

 
$379,528 

 
$37,856 

 
B4 

 
Use Manifests 

 
$6,284 

 
$23,875 

 
$414,607 

 
$406,709 

 
$406,709 

 
$30,573 

 
B5 

 
Contingency Plan 

 
$41,453 

 
$48,116 

 
$579,607 

 
$32,571 

 
$32,571 

 
$57,739 

 
B6 

 
Emergency Planning 

 
$24,390 

 
$28,545 

 
$386,182 

 
$385,097 

 
$385,097 

 
$34,041 

 
C.  Minimum Cost Savings Estimate:  Includes 99% of Generators 
 
C1 

 
RCRA Personnel Training 

 
$119,105 

 
$141,007 

 
$2,181,848 

 
$61,438 

 
$61,438 

 
$166,708 

 
C2 

 
Recordkeeping 

 
$23,257 

 
$27,779 

 
$472,892 

 
$302,664 

 
$302,664 

 
$32,624 

 
C3 

 
Biennial Reporting 

 
$27,179 

 
$31,546 

 
$377,587 

 
$306,243 

 
$306,243 

 
$37,856 

 
C4 

 
Use Manifests 

 
$6,295 

 
$23,989 

 
$413,810 

 
$395,550 

 
$395,550 

 
$31,072 

 
C5 

 
Contingency Plan 

 
$41,453 

 
$48,116 

 
$575,906 

 
($15,545) 

 
($15,545) 

 
$57,739 

 
C6 

 
Emergency Planning 

 
$24,390 

 
$28,545 

 
$383,659 

 
($8,567) 

 
($8,567) 

 
$34,041 
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Chapter 4 
Estimate of Potential Industry Costs for DSW Exclusion Conditions 

 
 
4A. Unit Costs for 18 Potential DSW Exclusion Conditions 
 
This chapter estimates the potential cost to industry for complying with the 18 potential implementation condition impacts associated with the DSW 
rulemaking options.  Implementation of the DSW rule may cause facilities to incur costs for meeting certain conditions under the DSW exclusion 
options, which may affect facility onsite waste accumulation practices, waste shipping, site closure/post-closure, and waste treatment residual 
management operations.  Compliance with the potential conditions for DSW exclusion may also result in secondary impacts such as: 

• The resulting changes in generator status from LQG to SQG, to CESQG, or to non-generator status, will allow longer accumulation times, 
resulting in larger truckloads for shipment.  With larger truckloads minimum management charges (higher unit costs, $/ton) may be avoided.  
Longer accumulation times will result in few shipments and reduced total shipping costs. 

• The DSW rule may cause residuals (e.g., ash, distillation bottoms) generated from the recycling processes to be no longer regulated as 
“derived-from” RCRA hazardous wastes (RCRA 40 CFR 261.3(c)(2)(I)).  Management of previously “listed” hazardous residuals may shift 
from RCRA Subtitle C regulated hazardous waste management to de-regulated management, although RCRA “characteristic” hazardous waste 
residuals will continue to need to be managed as hazardous waste (40 CFR 261 Subpart C of the RCRA regulations defines “characteristic” 
hazardous wastes according to four classifications: 261.21 ignitability, 261.22 corrosivity, 261.23 reactivity, and 261.24 toxicity). 

Exhibit 4A displays the average unit costs estimated for each of the 18 potential implementation conditions evaluated in this RIA (as defined in 
Exhibit 3A).  Additional description and unit cost details are provided in this chapter after Exhibit 4A. 
 
 

Exhibit 4A: 
Summary of Estimated Unit Costs for 18 Potential DSW Exclusion Conditions 

Item Activity 40 CFR 
Equivalenc

e? 

Type of 
Applicable 

Facility 

Average Unit Cost Per Activity Frequency of 
Activity 

Data Reference and Descriptive 
Information 

 
Commercial Recycling Costs 

Acid Recovery: $170/ton 
Solvent Recovery: $921/ton 
Metal Recovery: $344/ton 

 
Waste Testing 

$335/load 
 

Transport Costs for Disposal 
Acid Residual: $1,567/load 

Solvent Residual: $2,308/load 
Metal Residual: $2,025/load 

 
1 

 
Accumulation 
Time (no 
speculative 
accumulation) 

 
261.1(c)(8) 
& 262.34 

 
LQGs, SQGs 

 

 
Varies by recycled 
tons, recycling type 

and changes in 
generator status 

 
“Speculative accumulation” 
provisions (40 CFR 261.1(c)(8)) 
require that during a calendar 
year (beginning Jan 1) the 
amount of material that is 
recycled, or transferred to a 
different site for recycling, must 
equal at least 75% by weight or 
volume, of material at the 
beginning of the period. 
 
Cost savings incurred if 
generator becomes a SQG or 
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Transport Costs for Recycling 
Acid Recovery: $2,016/load 

Solvent Recovery: $2,048/load 
Metal Recovery: $3,067/load 

 
Subtotal 

CESQG under the DSW 
rulemaking options.. 

 
2 

 
Exclusion 
notification 

 
New 

 
LQGs, SQGs, 

CESQGs 

 
$121/notification 

 
Once 

 
DPRA professional judgment; 
applies to generators to complete 
an initial notification of RCRA 
exclusion/ exemption for their 
materials.  Subsequent revised 
notifications not estimated. 

 
3 

 
Petition to 
demonstrate 
materials are 
not solid 
wastes 

 
New 

 
LQGs, SQGs, 

CESQGs 

 
$11,812/variance 

 
Once 

 
Supporting Statement for ICR nr 
1189.14 Identification, Listing, 
& Rulemaking Petitions, Sept 
13, 2004; To conduct waste 
characterization (totals and 
TCLP) to demonstrate waste has 
metal, solvent or other material 
values warranting recycling. 

 
4 

 
Generator re-
notifies if 
things change 

 
New 

 
LQGs, SQGs, 

CESQGs 

 
$121/notification Not separately 

estimated because 
infrequent and many 
facilities may never 

need to re-notify 
because their 

production process 
may not change. 

 
Cost incurred if changes are 
made to the production/ process 
involving the recycled 
material(s), relative to initial 
notification of excluded 
materials.  Costs associated with 
this notification process are 
intermittent and not estimated. 

 
5 

 
Notification 
signed by 
corporate 
official 

 
New 

 
LQGs, SQGs, 

CESQGs 

 
$118/certification 

 
Once 

 
DPRA professional judgment; 
Additional costs will be incurred 
in the notification process to 
brief and obtain the signature of 
a corporate official. 

 
6 

 
Generator 
notification of 
receiving 
facility 

 
New 

 
LQGs, SQGs, 

CESQGs 

 
$31/load 

 
Number of loads 

shipped 

 
Supporting Statement for ICR nr 
1189.14 Identification, Listing, 
and Rulemaking Petitions, Sept 
13, 2004; Costs incurred for 
generators to notify receiving 
facility of exclusion/exemption. 

 
7 

 
Submit annual 
report on 

 
New 

 
LQGs, SQGs, 

CESQGs 

 
$197/year 

 
Annual 

 
Supporting Statement for ICR nr 
1189.14 Identification, Listing, 
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recycling 
activities 

and Rulemaking Petitions, Sept 
13, 2004; Cost incurred by 
generator to submit annual 
report to USEPA on recycling 
activities. 

 
8 

 
Maintain 
onsite records 
of recycling 
activities 

 
New 

 
LQGs, SQGs, 

CESQGs 

 
LQG: $969/year f 

 
SQG: $646/year 

 
CESQG: $323/year 

 
Annual for facilities 

that change 
generator status 

 
DPRA professional judgment; 
Cost incurred by generator to 
maintain records of recycling 
activities.  Estimated by 
generator status and is inclusive 
of general reporting and tracking 
of hazardous waste generation, 
disposal, & recycling activities. 

 
9 

 
No land 
placement of 
materials 

 
268 

 
LQGs, SQGs 

 
See Item 20 

 
Annual 

 
Cost incurred by generator to 
submit annual report to USEPA 
on recycling activities which 
would report on any land 
placement activity.  Costs are 
included in Item 20, Biennial 
Report & Manifest costs 

 
10 

 
Generator 
tracks offsite 
shipments 

 
See Items 
3, 5, 20 

 
LQGs, SQGs 

 
See Items 3, 5, 20 

 
Annual 

 
Cost incurred by generator to 
maintain records of recycling 
activities as discussed.  Costs 
are annual report on recycling 
activities, Biennial Report and 
Manifest cost estimates 

 
11 

 
Make all 
legitimacy 
criteria 
mandatory 

 
New 

 
LQGs, SQGs, 

CESQGs 

 
$0 

 
Annual 

 
Assumed no cost because 
affected facilities assumed to 
conduct legitimate reclamation 
of affected materials. 

 
12 

 
Recycler has 
liability 
insurance for 
accidents 

 
New if not 
a permitted 

TSDRF; 
Otherwise, 
264.147 for 
permitted 
TSDRF 

 
TSDRFs 

 
$0 

 
Annual 

 
Assumed no cost because 
affected facilities assumed to 
have liability insurance. 

 
13 

 
Financial 
assurance 

 
264/265 

Subpart H 

 
TSDRFs 

 
$1,211 + 1.5% of Closure 

Costs 

 
Annual for facilities 

that switch from 
disposal to 
recycling 

 
USEPA-OSW-EMRAD Sept 
2000 Unit Cost Compendium 
(UCC); Costs incurred by 
recycler for obtaining financial 
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assurance for closure/post 
closure of secondary materials 
storage tanks. 

 
14 

 
Material 
stored in 
containers/ 
tanks must 
meet RCRA 
standards 

 
264/265 

Subparts I 
to DD 

standards 

 
LQGs, SQGs, 

TSDRFs 

 
$0 

 
--- 

 
No cost because assume affected 
facilities currently meet RCRA 
container/tank standards. 

 
15 

 
Facility must 
meet RCRA 
standards on 
contingency 
plan, 
inspections, 
training, 
emergency 
coordinator. 

 
264/265 

Subparts C 
and D 

 
LQGs, SQGs, 

CESQGs, 
TSDRFs 

 
See Items 2, 10, 11 

 
Annual 

 
Generators have to meet these 
RCRA standards currently met 
by LQGs. 

 
16 

 
Management 
of residuals 
derived-from 
recycled 
materials that 
would 
otherwise be 
RCRA listed 
haz wastes 

 
New 

 
LQGs, SQGs, 

CESQGs 

Metals (stabilization/landfill): 
$210/hazardous ton; $1,893 

min. charge per haz load; 
$35/nonhaz ton; $375 min. 

charge per nonhazardous load; 
 

Solvents (fuel blending): 
$218/ton; $2,275 min. charge 

per load; 
 

Acids 
(precipitation/dewatering/ 

stabilization/landfill): $357/ton; 
$3,722 min. charge per load 

 
Annual 

 
Cost savings are incurred under 
Options 1, 2, 3, 6, and 7 because 
“listed” waste definitions will no 
longer be attached to residuals 
and accumulation times are 
longer and shipments are bigger 
with changes in generator status. 
 Cost savings for Options 4 & 5 
are for changes in generator 
status allowing longer storage 
times and larger shipments 
resulting in avoided minimum 
disposal charges.  Under 
Options 4 & 5 residuals continue 
to be treated as listed wastes. 

 
17 

 
Generator 
exercises due 
diligence 

 
New 

 
LQGs, SQGs, 

CESQGs 

 
$1,715 per each generator 

facility  per each “due 
diligence” event conducted by 

a generator on a recycler. 

 
Annual 

 
Generator incurs cost to conduct 
“due diligence” on recycler, 
consisting of “reasonable 
efforts” to ensure recycling is 
legitimate. 

 
18 

 
Exports follow 
notice & 
consent 
requirements 

 
262 

Subpart E 

 
LQGs, SQGs, 

CESQGs 

 
$7/shipment 

 
Varies by count of 

annual export 
shipments 

 
Costs incurred by generator for 
notification of foreign recycling 
facility of the requirements for 
the exclusion/exemption. 
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4B. Methodology for Estimating Costs for DSW Exclusion Conditions 
 

• Accumulation Time 
 
The generator status of a facility may change when recycled wastes are no longer counted as hazardous waste under the DSW exclusion.  The non-
recycled quantity of hazardous waste a facility generates will determine its post-rule generator status and influence its accumulation time 
requirements.  A change in generator status from being a LQG to either SQG, to CESQG, or to non-generator status, results in longer accumulation 
time for residuals and secondary materials from 90 days for LQGs to 180/270 for SQGs to 360 days as the assumed time limit based on speculative 
accumulation requirements for CESQGs.  The extended accumulation time translates into fewer shipments, fuller truck loads, and a decreased 
frequency of minimum disposal/recycling and transportation charges that result from acceptance of small loads of wastes/secondary materials.  
Exhibits 3C, 3D, and 3E in Chapter 3 present estimated counts of LQGs, SQGs, and CESQGs pre-rule and post-rule for each DSW rule option. 
 To address the timing aspect of defining a continuous process, OSW is proposing to use RCRA’s existing “speculative accumulation” 
provisions (see 40 CFR 261.1(c)(8)) to distinguish between processes that are continuous and those that are not.  Under this existing rule, a material 
is accumulated speculatively if the person accumulating it cannot show that the material is potentially recyclable and has a feasible means of being 
recycled.  The person accumulating the material must show that during a calendar year (beginning January 1) the amount of material that is recycled, 
or transferred to a different site for recycling, must equal at least 75% by weight or volume of the amount of that material at the beginning of the 
period.  This provision already applies to secondary materials not otherwise considered to be wastes when recycled, such as materials used as 
ingredients or commercial product substitutes, materials that are recycled in a closed loop production process, or unlisted sludges and byproducts 
being reclaimed.  These restrictions on speculative accumulation have been an important element of the RCRA recycling regulations since they were 
promulgated on January 4, 1985.  In the cost estimates, it is assumed that recycled materials are shipped offsite at least once per year. 
 To estimate the implementation impacts associated with changes in accumulation time, the following cost elements need to be estimated: 
 

• Offsite metal recovery, solvent recovery, other recovery (represented by acid regeneration as a proxy), and residual hazardous and 
nonhazardous landfill costs on a per ton or minimum charge basis to estimate cost savings resulting from avoided minimum recycling process 
and handling charges because larger truck shipments are being received and processed;28 and 

• Disposal transportation, recycling transportation, and waste characterization testing unit costs and minimum charges to estimate cost savings 
resulting from fewer shipments and avoided minimum transportation charges because larger loads are being shipped. 

 
For facilities currently recycling waste, the medium estimated incremental cost savings from avoided minimum offsite recycling process and 
handling charges because larger truck shipments are being received and processed with resulting longer accumulation times is estimated to be 
approximately $47 million/year for Options 3 to 5.  No incremental cost savings are estimated for Options 1 and 2 because the scope of the regulation 
does not apply to offsite recycling under Option 1 and it is assumed under Options 2 and 7 that no minimum charge exists for same-industry transfers 
given many of them are likely transfers within the company. 
                                                 
28  Note that onsite recovery cost estimates are not needed to estimate implementation impacts for currently regulated hazardous waste recycling that becomes exempt.  Onsite recovery 
cost estimates are presented in another chapter because they are needed to conduct a “break-even financial test” to determine which facilities may construct new recovery units onsite post 
rule. 
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 For facilities currently recycling waste, cost savings result from avoided waste characterization testing because of fewer shipments of recycled 
material and/or hazardous residuals with the resulting longer accumulation times with the change to a smaller generator status and residuals being 
defined as nonhazardous.  The medium estimated incremental cost savings  is approximately $0.2 to $0.4 million/year for Options 2 and 7 and ranges 
from $3.0 to $3.5 million/year for Options 3 through 5.  Added costs of $0.04 million/year are estimated for Option 1. 
 For facilities currently recycling waste, cost savings results from fewer residual disposal transportation shipments resulting from longer 
accumulation times with the change to a smaller generator status and residuals being defined as nonhazardous.  The medium estimated incremental 
costs savings range from $0.5 to $0.7 million/year for Options 1 through 5 and 7. 
 For facilities currently recycling waste, the medium estimated incremental cost savings from avoided fewer recycling transportation shipments 
resulting from longer accumulation times is estimated to range from $34 to $35 million/year for Options 3 to 5.  No incremental cost savings are 
estimated for Options 1 because the scope of the regulation does not apply to offsite recycling.  The medium estimated transportation savings for 
same-industry and same company transfers under Options 2 and 7 range from $2.0 to $2.8 million/year. 
 

• One-Time Notification of Exclusion 
 
Costs were estimated for generators to complete a notification of RCRA exclusion for their recycled wastes.  This cost is a one-time initial cost, 
unless changes occur in the name, address or USEPA ID number of the facility or a change in the type of material(s) recycled, which would require 
submission of a revised notice (frequency and annual count of future re-notifications not estimated in this RIA).  The one-time notification is 
assumed to require a labor burden of 0.64 hours of a project manager, 1.06 hours of a staff engineer, and 0.14 hours clerical support, for an average 
labor burden of 1.84 hours per notification.  Multiplying these labor hour estimates by the 2005 average wage rates yields an average cost estimate of 
$121 for each notification (2005$).  An additional $5 per notification in miscellaneous copies and postage cost is also included.  To reflect 
uncertainty in the average annual frequency of initial notifications and future re-notifications, this RIA converts this one-time cost into an average 
annualized cost by assuming 50% (i.e., $66/year per facility). 
 

• For facilities currently recycling waste, the medium estimated added costs for submitting a one-time notification of exclusion is estimated to 
be $10,000 for Option 1, $18,000 for Option 2, $25,000 for Option 7, $0.3 million for Option 3, and $0.2 million for Options 4 and 5. 

• For facilities currently recycling waste offsite switching to onsite recycling under Options 1, 2 and 7, the estimated added costs for submitting 
a one-time notification of exclusion are approximately $13,000, $15,000, and $19,000/year. 

• For facilities currently disposing waste switching to onsite recycling under Options 1 and 2, the medium estimated added costs for submitting 
a one-time notification of exclusion are approximately $9,000/year.  For currently disposed waste switching to on- or offsite recycling under 
Options 3 through 5, the medium estimated incremental costs are approximately $0.1 million/year.  For Option 7 it is $15,000/year. 
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• Petition to Demonstrate Materials are Not Solid Wastes 

 
A petition to be granted a variance from classification as a solid waste was estimated using the CFR 260.31(b) and 260.33(a) rules regulating 
fertilizer byproducts as a proxy. The labor burden was estimated using labor hour estimates from the "Supporting Statement for USEPA Information 
Collection Request Number 1189.14 Identification, Listing, and Rulemaking Petitions", September 13, 2004 and the labor rates listed previously.  A 
total labor burden of 146 hours for a staff engineer (multiplied by the average labor wage rate from Exhibit 3F), and additional $22 for copying, 
shipping and communication cost was assumed, yielding an average cost estimate of $11,812 per variance.  The labor burden includes presentation of 
the following elements: economic viability of the product; industry wide prevalence of the practice; the handling of the material prior to reclamation; 
the time line of storage, handling, reclamation, and reuse; describe reclamation location and process; the reuse process; describe the reclaimer; and 
any additional relevant information. 
 

• Notification Signed by Corporate Official 
 
As an option in addition to the above described one time notification of exclusion, it is assumed that certification of the one-time notification of 
exclusion will take extra time for the generator’s staff engineer to set up a meeting and brief the generator’s office manager on the new DSW 
exclusion rule and the implications of his/her signature on the one-time notification.  This cost is a one-time initial cost, unless changes occur in the 
name, address or USEPA ID number of the facility or a change in the type of material(s) recycled, which would require submission of a revised 
notice with new certification (frequency and annual count of future re-certifications not estimated in this RIA).  This RIA estimates a labor burden of 
0.5 hour for an office manager and 1.0 hour for a staff engineer is estimated as additional labor burden to acquire a signature by a corporate official 
(i.e., 1.5 hours average added time per notification for certification).  Multiplying the labor hour estimates by the 2005 average labor wage rates from 
Exhibit 3F yields an average added cost estimate of $118 for certification of the one-time notification (2005$).  If added to the average $121 cost per 
facility for a one-time notification as estimated above, yields a one-time certified notification cost estimate of $238 per facility.  To reflect 
uncertainty in the average annual frequency of certifications and re-certifications, this RIA converts this $118 one-time certification cost into an 
average annualized cost by assuming 50% (i.e., $59/year per facility). 
 

• For facilities currently recycling waste, the medium estimated added costs for having the one-time notification of exclusion signed by a 
corporate official is estimated to be $8,000/year for Option 1, $15,000 for Option 2, $20,000 for Option 7, $0.2 million for Option 3, and $0.2 
million for Options 4 and 5. 

• For facilities currently recycling waste offsite switching to onsite recycling under Options 1, 2 and 7, the medium estimated added costs for 
having the one-time notification of exclusion signed by a corporate official are approximately $11,000, $12,000, and $15,000/year. 

• For facilities currently disposing waste switching to onsite recycling under Options 1 and 2, the medium estimated added costs for having the 
one-time notification of exclusion signed by a corporate official are approximately $8,000/year.  For currently disposed waste switching to 
on- or offsite recycling under Options 3 through 5, the medium estimated incremental costs are approximately $0.1 million/year.  For Option 
7 it is $13,000/year. 
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• Generator Notification of Receiving Facility 

 
Costs were estimated for generators to notify the receiving facility on the regulatory requirements associated with compliance to the DSW rule.  The 
requirements stated for fertilizer component recycling from CFR 261.4(a)(20)(iii)(B) were used as a proxy to estimate the costs associated with 
notification of the receiving facility.  The labor rates utilized to estimate the notification of receiver are detailed above.  The notification of receiver is 
assumed to have a labor burden of 0.1 hours of a office manager, 0.25 hours of a staff engineer, and $3 in miscellaneous copies and postage.29  An 
average cost of $31 per load is estimated for the notification of the receiver (2005$).  This requirement is a condition included in the minimum cost 
savings estimate. 

 
• Submit Annual Report on Recycling Activities 

 
Costs were estimated for submitting an annual report on recycling activities using CFR 261.4(a)(20)(iii)(D) as a proxy.  The labor rates utilized to 
estimate the notification of receiver are detailed above. The annual reporting is assumed to have a labor burden of 0.25 hours of a office manager, 
two hours of a staff engineer, 0.5 hours of clerical support, and $3 (2005$) in miscellaneous copies and postage.30  A total cost of $197 per year is 
estimated for the annual reporting (2005$).   This activity along with manifest and biennial report requirements covers the costs for documenting two 
other possible conditions - “no land placement” and “track offsite shipments.”: 
 

• For facilities currently recycling waste, the medium estimated added costs for generators to submit an annual report on recycling activities are 
approximately $0.7 million/year for Options 4 and 5.  It is not a requirement under Options 1 through 3 and 7 for the medium cost savings 
estimate. 

• For facilities currently recycling waste offsite switching to onsite recycling under Options 1, 2 and 7, the medium estimated added costs for 
submitting annual reports on recycling activities are approximately $4,000 for Option 1 and zero for Options 2 and 7. 

• For facilities currently disposing waste switching to onsite recycling under Options 1, 2 and 7, the estimated added costs for submitting 
annual reports on recycling activities are approximately $27,000/year.  For currently disposed waste switching to on- or offsite recycling 
under Options 3 through 5, the estimated incremental costs are approximately $0.3 million/year. 

 
• Maintain Onsite Records of Recycling Activities 

 
Cost for recording and maintaining records of recycling activities are included in the general administrative duties described above.  Additional 
record keeping costs for the DSW rule are not anticipated.

                                                 
29  "Supporting Statement for USEPA Information Collection Request Nr 1189.14 Identification, Listing, and Rulemaking Petitions,” September 13, 2004. 

30  "Supporting Statement for USEPA Information Collection Request Nr 1189.14 Identification, Listing, and Rulemaking Petitions,” September 13, 2004. 
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• Due Diligence 

 
A possible condition for Options 4 and 5 is that generators need to exercise due diligence or reasonable efforts to ensure recycling is legitimate.  This 
RIA’s due diligence unit cost estimate is based on the assumption that the due diligence condition proposed by the DSW rulemaking is somewhat 
similar, but not identical, to real estate due diligence or facility environmental compliance reviews, but different in that the generator would not be 
required to conduct an actual facility visit and could rely on information provided by the recycler (e.g., company brochures) and publicly-available 
information.  On average, each due diligence event is estimated to require a labor burden of 20 hours of a staff engineer at the generator facility, plus 
a facility environmental data report, per each due diligence event: 

o Labor: The generator’s labor cost per event is estimated at ((20 staff engineer hours/event) x ($80.75/hour from Exhibit 3F)) = $1,615 per 
event. 

o Report: The facility environmental data report summarizes various listings of the recycling facility in federal, state, and local 
environmental files and databases at an estimated cost of $100 per event (2005$).31 

For purpose of this RIA, an average annual of one due diligence review event is assumed to occur for each affected generator facility, at an estimated 
average unit cost of $1,715 (2005$) per generator facility (i.e., $1,615 labor + $100 report).  However, because of the fact that industrial companies 
often enter into multi-year contracts and business relationships with their suppliers and vendors, this unit cost assumption may be over-estimated in 
this RIA based on the annually recurring assumption per generator.  In addition to initial audits, companies often perform repeat audits on a regular 
schedule.  Although the exact period of time between audits can vary depending on factors such as the nature and complexity of the vendor’s 
operations, the relationship between the two companies, or the generator’s access to audits performed by trade groups or consortiums, re-audits are 
usually performed every one to five years.32  The midpoint of this re-audit frequency range is every 3-years, suggesting that this RIA’s annual re-
audit assumption over-estimates the average annual unit cost per generator by 300% (i.e., (3-years)/(1-year)). 
 On the other hand, data collected by OSW from organizations which offer environmental facility auditing services suggest that the per-event 
average unit cost could be higher than the $1,715/event unit cost estimate of this RIA, ranging between $2,000 to $8,000 per due diligence event.33  
Applying the midpoint annual re-audit frequency of 3-years per generator, to the $2,000 to $8,000 per event unit cost range, provides an average 
annualized unit cost range of $670 to $2,670 per year per generator.  The midpoint of this range is $1,670 per year per generator, which suggests that 

                                                 
31  Firstar report is quoted to DPRA Inc at $95 (09/01/2005).  EDR report quoted to DPRA Inc at $105 (09/01/2005). 

32 Source: page 15 of OSW’s study “An Assessment of Good Current Practices For Recycling Of Hazardous Secondary Materials”, 22 Nov 2006 (http://www.regulations.gov). 
33 Source: pages 16-17 of OSW’s study “An Assessment of Good Current Practices For Recycling Of Hazardous Secondary Materials” (22 Nov 2006; 
http://www.regulations.gov).  The most commonly cited organization in the materials OSW examined and among those environmental auditing services companies interviewed for 
this Nov 2006 study was CHWMEG.  Incorporated in 1995, CHWMEG describes itself as “a non-profit trade association comprised of manufacturing and other ‘industrial’ 
companies interested in efficiently managing the waste management aspects of their environmental stewardship programs.”   In 2005, CHWMEG conducted audits of more than 
225 waste and recycling facilities.  The fee for annual membership to CHWMEG is $2,200 per facility and each waste facility or recycling facility audit report typically costs an 
additional $600 to $850.  The audit reports evaluate risk in ten areas and provide quantitative risk scores for environmental, operational, and financial risk, but they do not pass or 
fail a facility or recommend whether or not the members should send waste to the facility. CHWMEG members must use the information in the reports to determine whether the 
vendor actually meets their particular standards for handling waste and to decide whether or not to use a certain vendor.  Applying an average annual re-audit frequency of 3-years 
to the CHWMEG unit cost yields $/year per generator (i.e., ($2,200/year) + ($600 to $850 per event)/(3 years per event) = $2,400 to $$2,480 per year per generator.  This unit cost 
is higher than the $1,715 per year per generator estimated and applied in this RIA; however, the CHWMEG audit cost includes services (e.g., site visits by generators to recyclers, 
and examination by generators of the recycler’s financial information) beyond what the DSW rulemaking is proposing for “due diligence” reasonable efforts. 
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the $1,715/year per generator unit cost estimate developed and applied in this RIA is a reasonable assumption. 
 In aggregate, for facilities currently recycling waste, the estimated added costs for requiring due diligence is estimated to be $7.7 million/year 
for Options 4 to 5.  Due Diligence is not in the scope for the other DSW rule options as assumed in this RIA.  For facilities currently disposing waste 
switching to onsite recycling under Options 4 and 5, the medium estimated added costs for requiring due diligence is approximately $2.4 
million/year. 
 

• Offsite Metal Recycling 
 
Recycling cost estimates were taken from a previous USEPA rulemaking titled Regulatory Impact Analysis of the Final Rule for a 180-Day 
Accumulation Time for F006 Wastewater Treatment Sludges, 12 Jan 2000; http://www.epa.gov/epaoswer/hazwaste/gener/f006/s0001.pdf.  In that 
RIA recycling costs for recovering metals from F006 wastewater treatment sludges were estimated from 1993 cost data provided in Exhibit 7-1 of 
Cushnie, George C., CAI Engineering, "Pollution Prevention and Control Technology for Plating Operations," prepared for NCMS/NAMF. 
 Exhibit 4B presents the estimate from the above report for the metal recycling unit costs being paid by F006 sludge generators.  Transportation 
costs were subtracted from the estimated recycling costs.  1997 unit transportation prices reported in Environmental Cost Handling Options and 
Solutions (ECHOS), Environmental Remediation Cost Data-Unit Price, 4th Annual Edition, published by R.S. Means and Delta Technologies Group, 
Inc., 1998, were used to estimate transportation costs in that analysis.  Differences in average unit recycling costs in Exhibit 4B are the result of 
variability in the amount various recyclers charge generators.  A major factor contributing to the differences in recycling costs is  metal content (i.e., 
concentration and type of metals present in the waste).  The generally lower costs for the small facilities that recover metals may be due to the fact 
that these facilities tend to generate single-metal wastes which are more amenable to recycling. 
 In OSW’s F006 180-Day Accumulation Final Rule 2000 RIA (http://www.epa.gov/epaoswer/hazwaste/gener/f006/s0001.pdf), an average unit 
recycling cost of $0.20/lb was assumed as an upper-end typical price charged by a metals recovery facility based on the 1993 data provided in 
Cushnie.  One recycler that was contacted provided an average 1998 price of approximately $0.10/lb. For that analysis, impacts are evaluated based 
on average recycling prices ranging from $0.10/lb to $0.20/lb ($200/ton to $400/ton).34  In some cases, when the metal value is very high, the charges 
can be somewhat lower.35  Minimum charges are at least sometimes avoided when the recycler actually picks up the F006 electroplating wastewater 
treatment sludge directly from the generator.36  For purposes of this rule making, a unit cost of $344 per ton (2005$) is assumed for commercial 
metals recovery.  This value is the mid-point of the estimated range of $200/ton to $400/ton range inflated from 2002$ to 2005$.  The commercial 
unit cost is assumed to include all capital and annual expenditures necessary for the metals recovery system.  Metal salvage value was considered 
separate from the recycling unit cost. 
 No minimum charge is assumed for transfers of bulk shipments within the same industry (4-digit NAICS) or same company.  It is assumed that 
transfers are typically occurring within the same parent company and that they would not charge a minimum fee, unlike a commercial metal recovery 
facility.  A commercial offsite metal recovery facility will have a minimum charge of approximately half of a full load (nine tons) for accepting small 

                                                 
34  The estimates of average recycling costs were confirmed by industry contacts (Jarvis, 1999, Personal Communication, Eritech, North Carolina; Anonymous, 1999, Personal 
Communication, Sun-Glo Pating, Florida ). 

35  Shields, 1999, Personal Communication, American Nickeloid, Illinois. 

36  Jarvis, 1999, Personal Communication, Eritech, North Carolina; and Anonymous, 1999, Personal Communication, Dearborn Brass, Texas. 
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waste quantities for recycling.  The minimum charge is estimated to be $3,097 (9 tons x $344.10/ton).  The minimum charge equates to $0.17/lb for a 
9-ton load, $0.52 per pound for a 3-ton load, and $1.55 per pound for a 1-ton load which are in the range of values reported by F006 recyclers in 
Exhibit 4B if the numbers are inflated from 1993$ to 2005$.  A minimum recycling charge is applied in the cost estimate if the generator ships less 
than 9 tons per truck load to the recycling facility at the end of its accumulation time period.  Changes in generator status pre- and post-rule will 
allow longer accumulation time periods resulting in larger truck loads and fewer minimum charges.  Shipments above 9 tons are charged $344/ton. 
 
 

Exhibit 4B.  Estimated F006 Offsite Metals Recycling Costs (1993$) 
Generator Type Transport Recycling 

 
No. of Unit 

Cost 
Estimates 

Average 
Unit Cost 

($/lb) 
(+/- st. dev.) 

Minimum 
Median 

Maximum 
Unit Cost ($/lb) 

Average 
Unit Cost 

($/lb) 
(+/- st. dev.) 

Minimum 
Median 

Maximum 
Unit Cost ($/lb) 

 
Small LQG - small shipment 
(< 13.2 tons/year)* 

 
31 

 
0.49 

+/-0.50 
 

 
0.11 
0.27 
2.07 

 
0.02 

+/-0.56 

 
-1.77 
0.07 
0.76 

 
Small LQG - large shipment 
(13.2 - <  60 tons/year) 

 
36 

 
0.11 

+/-0.08 

 
0.02 
0.08 
0.39 

 
0.20 

+/-0.21 

 
-0.14 
0.18 
1.04 

 
Large LQG shipment 
(60 tons/year or greater) 

 
20 

 
0.06 

+/-0.05 

 
0.02 
0.02 
0.16 

 
0.17 

+/-0.15 

 
0.01 
0.14 
0.61 

 
Total 

 
87 

 
0.15 

+/-0.18 

 
0.02 
0.09 
1.04 

 
0.22 

+/-0.27 

 
-0.74 
0.18 
0.90 

Explanatory Notes: 
* Assumes all facilities are LQGs and ship four times per year.  This data may include SQGs which ship at a maximum of 2 times per year.  If these 
facilities are SQGs, the average transport unit cost is $0.25/lb (+/-0.25) and average recycling unit cost is $0.26/lb (+/-0.36). 
Assumptions: 
Step 1: Used 1993 cost data provided in Exhibit 7-1 of Cushnie, George C., CAI Engineering, "Pollution Prevention and Control Technology for 

Plating Operations," prepared for NCMS/NAMF. 
Step 2: Eliminated seven data records from Cushnie that do not provide either shipping distance, quantity shipped, or unit cost.  Based on inspection, 

four records eliminated as statistical outliers. 
Step 3: Assumed the following distances:   

Category < 500 miles = 250 miles,  
Category 500 to 1,000 miles = 750 miles,  
Category 1,000 to 1,500 miles = 1,250 miles,  
Category 1,500 to 2,000 miles = 1,750 miles, and  
Category 2,000 to 2,500 miles = 2,250 miles. 

Step 4: Assumed LQG and 90-day storage if > 26,400 lbs generated annually. 
Step 5: Assumed a full shipment size of 15 tons based upon USEPA’s Common Sense Initiative report. 
Step 6: Assumed minimum of 4 shipments/year (i.e., 90-day storage limit) for LQGs. 



 

 86 

Exhibit 4B.  Estimated F006 Offsite Metals Recycling Costs (1993$) 
Generator Type Transport Recycling 

 
No. of Unit 

Cost 
Estimates 

Average 
Unit Cost 

($/lb) 
(+/- st. dev.) 

Minimum 
Median 

Maximum 
Unit Cost ($/lb) 

Average 
Unit Cost 

($/lb) 
(+/- st. dev.) 

Minimum 
Median 

Maximum 
Unit Cost ($/lb) 

Step 7: Used 1998 ECHOS transportation unit price estimates ($/mile) for van trailer transportation of hazardous waste.  Assume transportation prices 
have not changed significantly since 1993 given that increased labor costs are likely being balanced by historically low fuel costs. 

Step 8: Used 1998 ECHOS minimum charge for van trailer transportation of small hazardous waste loads of $732.33 per shipment as a minimum cost. 
 Assumed $2.64/each supersack for loading on to the truck.  Assumed transportation prices have not changed significantly since 1993 
given that increased labor costs are likely being balanced by historically low fuel costs. 

 
 
 

• Offsite Solvent Recycling (Distillation) Costs 
 
Commercial offsite solvent recovery costs were developed using US Army Corp of Engineers Public Works Technical Bulletin 200-01-04, 19 Aug 
1999 (USACE Tech Bulletin).  Recycling costs include handling and transportation of the solvent wastestream.  The cost estimate is a service 
contract with one recycling facility for annual management of 1,000 gallons at a cost of $4.23 per gallon ($921/ton, 2005$). 
 No minimum charge is assumed for transfers of bulk shipments within the same industry (4-digit NAICS).  It is assumed that transfers are 
typically occurring within the same parent company and that they would not charge a minimum fee, unlike a commercial metal recovery facility.  A 
commercial offsite solvent recovery facility will have a minimum charge of approximately half of a full load (2,500 gallons or 10.425 tons) for 
accepting small waste quantities for recovery.  The minimum charge is estimated to be $9,604 (10.425 tons x $921.24/ton).  A minimum recycling 
charge is applied in the cost estimate if the generator ships less than 10.425 tons per truck load to the recycling facility at the end of its accumulation 
time period.  Changes in generator status pre- and post-rule will allow longer accumulation time periods resulting in larger truck loads and fewer 
minimum charges.  Shipments above 10.425 tons are charged $921 per ton. 
 

• Offsite Acid Recycling Costs (Used in this RIA as Proxy for Other Types of Recycling) 
 
Other recycling includes a mixture of waste forms.  The predominant waste forms recycled include very dilute aqueous waste (W101), spent 
concentrated acid (W103), other organic liquid (W219), contaminated soil (W301), batteries, battery parts, cores, casings (W309), and other sludges 
from wastewater treatment or air pollution control (W504).  The largest quantity waste form is other organic liquid (W219) which is dominated by 
one wastestream that involves a “catoxid” reactor system that converts miscellaneous organic liquids into hydrochloric acid to be used in making 
ethylene dichloride.  The second largest quantity waste form are very dilute aqueous waste (W101) which primarily involves the recycling of water at 
wood preserving plants.  The remaining four waste forms are reported in relatively equal quantities.  Acid regeneration is used as a proxy for the cost 
of other recycling category given spent concentrated acid (W103) is a predominant waste form and that most of the largest quantity waste form 
(W219) involves the generation of hydrochloric acid. 
 Commercial offsite acid recovery costs were estimated using Pilot of the Pollution Prevention Technology Application Analysis Template 
Utilizing Acid Recovery System prepared by Zero Discharge Technologies, Inc for the USEPA Region 1, October 1999.  Commercial offsite acid 
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recovery was estimated using the system capital cost and operation and maintenance costs curves with an additional 30% for commercial profit.  A 
capital cost of roughly $17,500 to $31,800 for recycling systems sized at 20 and 65 gallons per day (gpd) were utilized for this estimate (1999$).  A 
factor of 1.5 was assumed to cover installation and startup costs for the systems.  An annual expenditure of $639 for operation and $1,418 for repair 
and maintenance was estimated per system, respectively (1999$).  Each system was assumed to operate with a through-put of 25 to 160 tons of acid 
recoverable waste per year.  Larger systems are composed of multiple units in 20 and 65 gallon increments.  Smaller systems would be composed of 
a 20 gallon unit, with reduced operational period (see Exhibit 4C for cost equations).  Capital costs were annualized using a 10-year life for the 
equipment at a 15% discount rate.  Costs are assumed to be the same for recycling at offsite (“sister”) facilities owned by the same company within 
the same industry. 
 A range of facility sizes for offsite recycling operations was estimated using 1999 Biennial Report data.  Acid recovery facilities were 
identified using the offsite USEPA ID (receiver) of wastestreams with the reported management system of acid recovery (M031).  The average acid 
recovery facility size used is 250 tons per year.  A facility size of 250 tons per year is estimated to have an unit acid recovery cost of $170 per ton 
(2005$).  Unit costs for facilities sized above 250 tons per year begin to reach asymptotic limits, with a minimum unit cost for acid recovery of 
approximately $154 tons per year.  Commercial offsite recovery unit costs do not include transportation and handling. 
 No minimum charge is assumed for transfers of bulk shipments within the same industry (4-digit NAICS) or same company.  It is assumed that 
transfers are typically occurring within the same parent company and that they would not charge a minimum fee, unlike a commercial metal recovery 
facility.  A commercial offsite acid recovery facility will have a minimum charge of approximately 50% a full load (2,500 gallons or 10.425 tons) for 
accepting small waste quantities of waste for recycling.  The minimum charge is estimated to be $1,774 (10.425 tons x $170.19/ton).  A minimum 
recycling charge is applied in the cost estimate if the generator ships less than 10.425 tons per truck load to the recycling facility at the end of its 
accumulation time period.  Changes in generator status pre- and post-rule will allow longer accumulation time periods resulting in larger truck loads 
and fewer minimum charges.  Shipments above 10.425 tons are charged $170 per ton. 
 
 

Exhibit 4C.  Estimated Acid Regeneration Offsite Recycling Costs (2005$) 
 

Cost Element 1 
 

Annual Expenditure ($/ton) 
 
Capital Expenditure (Annualized)2 

 
($126.19* (Recycled Waste Quantity) + $2,863) * 1.30 

 
Operation & Maintenance 

 
($20.83* (Recycled Waste Quantity) + $1,768) * 1.30 

1  Costs inflated from 1999$ to 2005$. 
Costs annualized over 10 years at 15% discount rate using a CRF of 0.19925. 
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• Residual Hazardous & Nonhazardous Landfill Costs 

 
Unit costs for the year 2005 were reported in Remedial Action Cost Engineering and Requirements (RACER) 2005 cost estimating software, 
published by Earthtech, Inc., for RCRA Subtitle C hazardous waste commercial landfill disposal costs.  The cost reported in ECHOS was $210 per 
ton for bulk hazardous waste with stabilization (2005$).  RCRA Subtitle D non-hazardous waste commercial landfill costs were estimated using the 
National Solid Wastes Management Association 2004 annual survey37.  The US national average tipping fee for non-hazardous disposal was reported 
as $35 per ton in bulk quantities.  Earl Finnder of the US Filter Company estimated that electroplaters pay approximately $260 to $300 per ton for 
Subtitle C landfill disposal.38  The RACER 2005 unit cost was used as an average disposal cost for hazardous waste.  The RACER 2005 disposal cost 
for hazardous is presented as a 30-city average of US major cities.  The landfill disposal costs assumed under baseline are presented below.  A 
minimum charge for hazardous waste disposal is estimated as half a full load (nine tons) at $1,893.  No minimum charge is assumed for the disposal 
of waste in RCRA Subtitle D landfills as there is no regulation of non-hazardous waste storage times; therefore, each non-hazardous waste load will 
be a full 18-ton load (see Exhibit 4D for unit costs). 
 
  

Exhibit 4D.  RCRA Subtitle C & Subtitle D Landfill Unit Costs (2005$)  
Cost Element 1 

 
($/ton)  

Subtitle C Landfill with Stabilization  
 

$210/ton ($1,893 minimum charge)  
Subtitle D Landfill 

 
$35/ton  

1  Costs inflated from 2004 dollars to 2005 dollars.
 
 

• Transportation Costs 
 
Hazardous waste transportation costs (excluding manifesting costs which are estimated separately) were estimated based on unit costs reported in 
RACER 2005 cost estimating software for van trailers and tanker trucks (Exhibit 4E).  Costs are based on distance and maximum truck load size of 
18 tons for van trailers and 5,000 gallons for tanker trucks.39  A minimum of four loads per year is assumed based on the maximum accumulation 
period of 90 days for hazardous waste landfill disposal and 180 days for recycling based on accumulation time regulations.  Otherwise, the number of 
loads per year is calculated by dividing the total annual generation quantity by the assumed maximum truck load size of 18 tons.  The RACER 2005 
shipment fee of $1,000 (2005$) is used to determine transportation unit costs below 200 miles for hazardous waste.  For example, the transportation 
cost for shipping waste 100 miles is calculated by dividing the minimum shipment fee by 100 miles ($1,000/100 miles = $10.00/mile).  

                                                 
37  National Solid Wastes Management Association (http://www.nswma.org) 2005 tip fee survey (2004 data) National Average, inflated to 2005$ using the CPI factor 1.026. 
38  Telephone communication with Mr. Earl Finnder, US Filter, October 2001. 
39  USEPA’s Common Sense Initiative Report indicates a 15 tons per truck load size and ECHOS 2001 indicates a maximum truck load size of 18 tons.  RACER indicates a tanker truck 
capacity of 5,000 gallons. 
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Transportation costs are presented below.  Shipping distances vary when shipping to Subtitle C landfills (338 mile average) compared to recycling 
facilities (521 mile average).  The distances presented reflect estimates for shipments of F006 wastes from the USEPA December 2001 draft report, 
Evaluation of Cost and Economic Impacts of F006 Recycling Rulemaking Options, for landfill and metals recovery facilities as a proxy for the 
transportation distances within the same industry (4-digit NAICS code) and residual disposal. 
 Non-hazardous waste transportation costs (excluding manifesting costs) also were estimated based on bulk hazardous waste transportation cost 
reported in RACER 2005.  Costs are based on distance and maximum load size of 18 tons.  Due to the relatively close transportation distances 
estimated for RCRA Subtitle D landfills, a unit cost of $3.30 per mile ($0.183 per ton-mile) was used.  The transportation cost is estimated to be less 
than the hazardous transportation unit cost due to the regularly scheduled, full 18-ton, bulk non-hazardous waste shipments.  For non-hazardous 
waste and post-rule recycling, no minimum number of loads is assumed.  The number of shipments per year is calculated by dividing the total annual 
generation quantity by the assumed maximum truck load size of 18 tons. 
 
  

Exhibit 4E.  Waste Transportation Unit Costs (2005$)  
Baseline 

 
Cost Element  

Van Trailer 
 

Tanker Truck  
Loading/Unloading 
Hazardous Waste Minimum Charge 
Hazardous Waste Shipping 
       200-299 miles 
       300-399 miles 
       400-499 miles 
       500-599 miles 
       600-699 miles 
       700-799 miles 
       800-899 miles 
       900-999 miles 
       1,000+ miles 
Non-Hazardous Waste 

 
$35.77/ton 

$1,063/shipment 
 

$3.83/mile 
$3.55/mile 
$3.20/mile 
$3.03/mile 
$2.98/mile 
$2.86/mile 
$2.86/mile 
$3.12/mile 
$2.99/mile 
$3.30/mile 

 
$47.40/ton 

$1,000/shipment 
 

$3.56/mile 
$3.08/mile 
$3.13/mile 
$3.21/mile 
$3.03/mile 
$2.96/mile 
$2.92/mile 
$2.91/mile 
$2.87/mile 

POTW discharge 
 
 
Weighted transportation costs are presented in Exhibits 4F and 4G: 

• Transport to Subtitle C landfills: The weighted average transportation unit cost to Subtitle C landfill is $5.99/mile and the weighted 
average distance is 338 miles. 

• Transport to solvent recycling:  The weighted average transportation unit cost to a solvent recovery facility is $9.47/mile and the 
weighted average distance is 521 miles. 

• Transport to Subtitle D landfills: The assumed average transportation unit cost to a Subtitle D landfill is $3.30/mile and an average 
distance of 50 miles. 

• Transport to Fuel blending:  The assumed average transportation unit cost to a fuel blending facility is $4.00/mile and an average 
distance of 577 miles. 
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• Transport to acid recovery:  The assumed average transportation unit cost to an acid recovery/acid neutralization facility is 
$3.87/mile and an average distance of 405 miles. 

• Transport to metals recycling:  The estimates for metals recovery distances from facilities identified in the USEPA report “Evaluation 
of Cost and Economic Impacts of F006 Recycling Rulemaking Options” from December 2001 were used 
to model recycling and RCRA Subtitle C landfill distances. 

 
Transportation distances for fuel blending, and acid recovery/acid neutralization were determined after review of 1999 Biennial Report data of 
facilities shipping the wastes and the receiving facilities.  A distribution for shipping was generated using potential transportation ranges of 250, 350, 
450, 550, 650, 750, 850, 950, and 1050 miles: 

• For wastestreams with facilities tending to ship within-state the transportation distribution was skewed to the 250 and 350 mile range. 
• For wastestreams with facilities tending to ship out-of-state the transportation distribution was skewed to the 450 and 650 mile range. 

An average distance of 1,000 miles for incineration managed wastestreams was estimated due to the limited number of facilities available providing 
the service.  Based on a review of the 1999 Biennial Report data, no incineration managed wastestreams were shipped within state. 



 

 91 

 
 
 
 

Exhibit 4F.  Weighted Average Transportation Unit Costs to Subtitle C Landfills  
for SIC 3471 Generators (2005$) 

 
Percentile 

(%) 

 
Distance to Landfill or 
Stabilization for Top 

95% of Waste Shipped 
(miles, n = 75) 

 
Average Distance 
per 10th Percentile 

(miles) 

 
Weighted 

Distance to 
Subtitle C 
Landfill 
(miles) 

 
Unit Price 
($/mile) 

 
Weighted 
Unit Price 
($/mile) 

 
0 

 
38 

 
--- 

 
--- 

 
--- 

 
--- 

 
10 

 
129 

 
83.5 

 
8.35 

 
$12.73 

 
$1.27 

 
20 

 
147 

 
138 

 
13.8 

 
$7.70 

 
$0.77 

 
30 

 
166 

 
156.5 

 
15.65 

 
$6.79 

 
$0.68 

 
40 

 
175 

 
170.5 

 
17.05 

 
$6.23 

 
$0.62 

 
50 

 
234 

 
204.5 

 
20.45 

 
$5.20 

 
$0.52 

 
60 

 
283 

 
258.5 

 
25.85 

 
$4.70 

 
$0.47 

 
70 

 
348 

 
315.5 

 
31.55 

 
$4.26 

 
$0.43 

 
80 

 
434 

 
391 

 
39.1 

 
$4.13 

 
$0.41 

 
90 

 
636 

 
535 

 
53.5 

 
$3.45 

 
$0.35 

 
100 

 
1627 

 
1,131.5 

 
113.15 

 
$3.19 

 
$0.32 

 
Total 

 
 

 
 

 
338.45 

 
 

 
$5.99 
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Exhibit 4G.  Weighted Average Transportation Unit Costs to Metals Recovery (Secondary Smelting) for 
SIC 3471 Generators1  (2005$) 

 
Percentile 

(%) 

 
Distance to Metals 

Recovery Facilities for 
Top 95% of Waste 

Shipped 
(miles, n = 51) 

 
Average Distance 
per 10th Percentile 

(miles) 

 
Weighted 

Distance to 
Metals 

Recovery 
(miles) 

 
Unit Price 
($/mile) 

 
Weighted 
Unit Price 
($/mile) 

 
0 

 
7 

 
--- 

 
--- 

 
--- 

 
--- 

 
10 

 
32 

 
19.5 

 
1.95 

 
$53.61 

 
$5.36 

 
20 

 
193 

 
112.5 

 
11.25 

 
$9.29 

 
$0.93 

 
30 

 
231 

 
212 

 
21.2 

 
$4.93 

 
$.49 

 
40 

 
329 

 
280 

 
28.0 

 
$4.10 

 
$0.41 

 
50 

 
372 

 
350.5 

 
35.05 

 
$3.99 

 
$0.40 

 
60 

 
481 

 
427 

 
42.7 

 
$3.69 

 
$0.37 

 
70 

 
567 

 
524 

 
52.4 

 
$3.48 

 
$0.35 

 
80 

 
846 

 
706.5 

 
70.65 

 
$3.24 

 
$0.32 

 
90 

 
1,253 

 
1,049.5 

 
104.95 

 
$3.02 

 
$0.30 

 
100 

 
1,802 

 
1,527.5 

 
152.75 

 
$2.96 

 
$0.30 

 
Total 

 
 

 
 

 
520.9 

 
 

 
$9.47 

1  These values were used as a proxy for same industry (4-digit NAICS) recycling distances and transportation 
unit costs. 
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• Waste Characterization Testing 
 
Ongoing characterization of hazardous waste and recycled materials is estimated to include sampling labor burden and waste characterization 
analytical costs.  The sampling is estimated to require a labor burden of 2 hours of field technician labor.  The analytical costs were estimated using 
RACER 2005 cost estimating software at a cost of $268 per sample (2005$).  One sample is collected for each waste or recycled materials load for a 
total cost of $335 (2005$). 
 

• Financial Assurance for Closure/Post Closure 
 
Under the "broad" inter-industry Options 4 and 5, a possible DSW exclusion condition is that a recycler needs to have financial assurance for 
closure/post closure.  To estimate this implementation condition, financial assurance costs were estimated in this RIA using the OSW’s Economics, 
Methods and Risk Analysis Division 2000 "Unit Cost Compendium" (UCC).  The costs to determine the financial assurance mechanism, develop the 
financial test, setup the surety bond, and estimate the required funds necessary were annualized over a ten year period using a capital recovery factor 
at 15% (i.e., 0.19925).  The costs were inflated from 1999$ to 2005$ using a CPI factor of 1.194.  The annualized set up costs is estimated as $384 
(2005$).  An additional fee for the surety bond is estimated to cost 1.5% of the value of the following average closure cost assumptions per-facility, 
and a $826 (2005$) annual fee for the bond: 

o Metals recycler $3,153: Source: RACER 2005: Two 20 foot by 20 foot by 10 feet high holding pads one open side, a cost of high 
pressure wash at 137.5 SF/hour, $1.76/square foot, $337.53 Mob/Demob charge. 

o Solvent recycler $2,139: Source: RACER 2005: 2 1000 gallon AST holding tanks, triple rinse two 55 gallon drums, associated piping.  
Pressure Cleaning, 40 SF per hour, $4.62/sf, $337.53 Mob/Demob charge. 

o Acid recycler $2,139: Source: RACER 2005: 2 1000 gallon AST holding tanks, triple rinse two 55 gallon drums, associated piping.  
Pressure Cleaning, 40 SF per hour, $4.62/sf, $337.53 Mob/Demob charge. 

As displayed in Exhibit 4H of the RIA, for facilities currently recycling RCRA hazardous waste, the medium estimate for the added cost of requiring 
financial assurance is estimated to be $5.5 million/year for Options 4 to 5 for all 3,732 current recyclers potentially affected by the DSW rule, which 
is an average cost of $1,490/year per-facility.  Financial assurance is not in the scope of the regulation for the other options.  Not shown in Exhibit 
4H but included in the break-even analysis computations to determine potential switchovers from current disposal to new recycling, for facilities 
currently disposing of waste switching to onsite recycling under Options 4 and 5, the medium estimated added costs for requiring financial assurance 
is approximately $1.7 million/year for all 1,381 current disposers potentially affected by the DSW rule, which is an average cost of $1,230/year per-
facility. 
 

• Regulation of Listed Residuals Derived from Recycled Materials 
 
If recycled materials are no longer hazardous, they no longer carry the label of being a listed waste, if applicable.  Residuals from the recycling of 
listed wastes will no longer be considered “derived-from” wastes and no longer regulated under RCRA 40 CFR 261.3(c)(2)(I).  A possible condition 
for Options 4 and 5 is that the derived-from label remains attached to the residuals.  Under Options 1, 2, 3, 6, and 7 the “listed” waste definition will 
no longer be attached to residuals and management depends upon if the waste is characteristically hazardous only.  To estimate the implementation 
impacts (i.e., cost savings) from not regulating residuals derived from recyclable materials as hazardous unit costs are needed for residual hazardous 
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disposal (hazardous landfill, fuel blending, and acid precipitation/ dewatering/ stabilization/ landfill) and residual nonhazardous disposal 
(nonhazardous landfill, fuel blending, and acid precipitation/ dewatering/ stabilization/ landfill).  In addition, estimates for the amount of residuals 
generated and the fraction that is characteristically hazardous or “listed” hazardous are needed.  Landfill unit cost estimates are presented earlier in 
this chapter. 
 

• Recycling:  Offsite recycling fees already include the cost of residual management.  Residual management costs only are needed for 
estimating the full cost of onsite recycling.  For facilities currently recycling waste, the medium estimated incremental cost savings from 
larger residual hazardous waste disposal shipments resulting from longer accumulation times and residuals being defined as nonhazardous is 
estimated to be between $2.3 and $3.7 million/year for Options 1 through 5 and 7. 

• Fuel Blending: Fuel blending was assumed as the disposal method for solvents and solvent still bottoms.  Fuel blending costs were estimated 
using RACER 2005 unit costs for incineration of wastes with thermal energy values greater than 2000 BTU and the Assessment of the 
Potential Costs, Benefits, & Other Impacts of the Hazardous waste Combustion MACT Standards: Final Rule, USEPA OSW, July 1999.  The 
reported costs were averaged for an estimated unit cost of $218 per ton ($2005).  A minimum charge of half a disposal load was assumed for 
disposal by fuel blending.  The minimum charge is estimated as $2,275 ($2005). 

• Acid Precipitation/Dewatering/Stabilization/Landfill: Disposal of acid liquids costs were estimated using RACER 2005 cost estimating 
software.  Mineral acids disposal was used as a proxy for acid waste disposal, with stabilization, at a landfill.  The cost is estimated as $357 
per ton (2005$). 

• Residual Characteristics:  Residuals generation from metals recovery was estimated using 1999 RCRA Biennial Report data.  Wastestreams at 
selected recycling facilities were reviewed by comments, disposal system type, and origin to determine the likely wastestreams generated 
from the recycling operations. 

o Metals:  Approximately 32% of the metals recovery mass was identified as residuals in the 1999 Biennial Report data.  The 
recovered metals are assumed to be 20% of the mass for wastestreams currently recycled and 5% of the mass for 
wastestreams currently disposed.  The remaining mass fraction is volatilized out the stack in the smelting process.  The 
hazardous fraction of the residuals were determined by reviewing the waste codes for the wastestreams reporting 
metals reclamation.  Wastestreams reporting characteristic codes were assumed to have residuals that would be 
characteristically hazardous waste.  95% of the metals recovery residual waste volume and frequency of wastestreams 
are estimated to be characteristically hazardous with the remaining 5% containing listed hazardous wastes which are 
assumed in this RIA to become non-hazardous post-rule. 

o Solvents: 33% of solvent recovery mass was identified as residuals and 67% as recovered solvent in the 1999 Biennial Report 
data.  For currently disposed organic liquids the residual fraction was doubled to 66% to reflect a lower percentage of 
potential solvent quantity for recovery.  The hazardous fraction of the residuals was determined by reviewing the 
waste codes for the wastestreams reporting solvent recycling.  Wastestreams reporting characteristic codes were 
assumed to have residuals that would be characteristically hazardous waste.  For solvent recycling, approximately 85% 
of the residual waste volume is estimated to be characteristically hazardous with the remaining 15% containing listed 
hazardous wastes which are assumed in this RIA to become non-hazardous post-rule. 

o Acids:  26% of the acid regeneration mass was identified as residuals and 74% as recovered acid in the 1999 Biennial Report 
data.  The hazardous fraction of the residuals were determined by reviewing the waste codes for the wastestreams 
reporting acid regeneration.  Wastestreams reporting characteristic codes were assumed to have residuals that would 
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be characteristically hazardous waste.  For acid regeneration, approximately 75% of the residual waste volume is 
estimated to be characteristically hazardous with the remaining 25% containing listed hazardous waste which are 
assumed in this RIA to become non-hazardous post-rule. 
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Exhibit 4H.  Implementation Annual Cost Savings Estimates (2005 dollars) 

 
Item 

 
RCRA Requirement 

 
Option 1 

$/year 

 
Option 2 

$/year 

 
Option 3 

$/year 

 
Option 4 

$/year 

 
Option 5 

$/year 

 
Option 7 

$/year 
 
A. Maximum Cost Savings Estimate:  Includes 100% of Generators 
 
A1 

 
Accumulation Time Limit Offsite Recycling 

 
$0 

 
$0 

 
$47,840,459 

 
$47,840,459 

 
$47,840,459 

 
$0 

 
A2 

 
Accumulation Time Limit: Waste 
Characterization Testing 

 
($37,628) 

 
$244,303 

 
$5,228,860 

 
$5,229,529 

 
$5,229,529 

 
$355,174 

 
A3 

 
Accumulation Time Limit: Disposal 
Transportation 

 
$909,797 

 
$1,049,916 

 
$1,029,054 

 
$1,029,115 

 
$1,029,115 

 
$1,120,810 

 
A4 

 
Accumulation Time Limit: Recycling 
Transportation 

 
$0 

 
$2,032,678 

 
$35,440,795 

 
$35,440,795 

 
$35,440,795 

 
$2,771,013 

 
A5 

 
Financial Assurance: 

 
$0 

 
$0 

 
$0 

 
($40,939) 

 
($40,939) 

 
$0 

 
A6 

 
Residual Regulation: Haz Disposal 

 
$6,954,942 

 
$7,407,366 

 
$7,432,858 

 
$7,432,858 

 
$7,432,858 

 
$7,687,342 

 
A7 

 
Residual Regulation: Nonhaz Disposal 

 
($6,066,536) 

 
($6,323,012) 

 
($6,366,450) 

 
($6,366,328) 

 
($6,366,328) 

 
($6,465,963) 

 
A8 

 
Due Diligence 

 
$0 

 
$0 

 
$0 

 
$0 

 
$0 

 
$0 

A9  
Exclusion Notification  (1st year) 

 
($10,101) 

 
($17,144) 

 
($302,682) 

 
($302,549) 

 
($302,549) 

 
($25,185) 

 
A10 

 
Notification Signed by Corporate Official 
(1st year) 

 
($8,264) 

 
($14,027) 

 
($247,649) 

 
($247,540) 

 
($247,540) 

 
($20,606) 

 
A11 

 
Generator Notifies Receiving Facility 

 
$0 

 
$0 

 
$0 

 
$0 

 
$0 

 
$0 

 
A12 

 
Submit Annual Report on Recycling 

 
$0 

 
$0 

 
$0 

 
$0 

 
$0 

 
$0 

 
B.  Medium  Cost Savings Estimate:  Includes 99% of Generators 
 
B3 

 
Accumulation Time Limit: Disposal 
Transportation 

 
$569,314 

 
$679,580 

 
$536,641 

 
$531,964 

 
$531,964 

 
$697,252 

 
B4 

 
Accumulation Time Limit: Recycling 
Transportation 

 
$0 

 
$2,032,678 

 
$35,376,042 

 
$34,612,288 

 
$34,612,288 

 
$2,771,013 

 
B5 

 
Financial Assurance: 

 
$0 

 
$0 

 
$0 

 
($5,545,212) 

 
($5,545,212) 

 
$0 

 
B6 

 
Residual Regulation: Haz Disposal 

 
$3,667,439 

 
$3,172,135 

 
$2,455,247 

 
$2,288,299 

 
$2,288,299 

 
$3,341,420 
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Exhibit 4H.  Implementation Annual Cost Savings Estimates (2005 dollars) 
 
Item 

 
RCRA Requirement 

 
Option 1 

$/year 

 
Option 2 

$/year 

 
Option 3 

$/year 

 
Option 4 

$/year 

 
Option 5 

$/year 

 
Option 7 

$/year 
 
B7 

 
Residual Regulation: Nonhaz Disposal 

 
($3,209,841) 

 
($2,518,877) 

 
($1,983,764) 

 
($1,818,896) 

 
($1,818,896) 

 
($2,641,598) 

 
B8 

 
Due Diligence: 

 
$0 

 
$0 

 
$0 

 
($7,707,521) 

 
($7,707,521) 

 
$0 

 
B9 

 
Exclusion Notification (1st year) 

 
($9,901) 

 
($18,274) 

 
($300,954) 

 
($247,993) 

 
($247,993) 

 
($24,852) 

 
B10 

 
Notification Signed by Corporate Official 
(1st year) 

 
($8,101) 

 
($14,951) 

 
($246,235) 

 
($202,904) 

 
($202,904) 

 
($20,334) 

 
B11 

 
Generator Notifies Receiving Facility 

 
$0 

 
$0 

 
$0 

 
$0 

 
$0 

 
$0 

 
B12 

 
Submit Annual Report on Recycling 

 
$0 

 
$0 

 
$0 

 
($736,424) 

 
($736,424) 

 
$0 

 
C.  Minimum Cost Savings Estimate:  Includes 99% of Generators 
 
C1 

 
Accumulation Time Limit Offsite Recycling 

 
$0 

 
$0 

 
$47,547,226 

 
$45,270,375 

 
$45,270,375 

 
$0 

 
C2 

 
Accumulation Time Limit: Waste 
Characterization Testing 

 
($31,370) 

 
$169,386 

 
$2,858,714 

 
$2,009,945 

 
$2,009,945 

 
$282,594 

 
C3 

 
Accumulation Time Limit: Disposal 
Transportation 

 
$490,882 

 
$563,030 

 
$477,689 

 
$377,954 

 
$377,954 

 
$631,991 

 
C4 

 
Accumulation Time Limit: Recycling 
Transportation 

 
$0 

 
$2,032,678 

 
$35,324,492 

 
$33,873,803 

 
$33,873,803 

 
$2,772,208 

 
C5 

 
Financial Assurance: 

 
$0 

 
$0 

 
$0 

 
($4,438,890) 

 
($4,438,890) 

 
$0 

 
C6 

 
Residual Regulation: Haz Disposal 

 
$2,198,827 

 
$2,416,827 

 
$1,339,729 

 
$374,962 

 
$374,962 

 
$2,612,292 

 
C7 

 
Residual Regulation:  Nonhaz Disposal 

 
($1,799,549) 

 
($1,929,100) 

 
($907,475) 

 
$0 

 
$0 

 
($2,028,408) 

 
C8 

 
Due Diligence: 

 
$0 

 
$0 

 
$0 

 
($6,179,394) 

 
($6,179,394) 

 
$0 

 
C9 

 
Exclusion Notification (1st year) 

 
($16,706) 

 
($30,650) 

 
($588,929) 

 
($382,534) 

 
($382,534) 

 
$41,306 

 
C10 

 
Notification Signed by Corporate Official 
(1st year) 

 
($13,669) 

 
($25,077) 

 
($481,851) 

 
($312,983) 

 
($312,983) 

 
$33,795 

 
C11 

 
Generator Notifies Receiving Facility 

 
$0 

 
($36,865) 

 
($681,930) 

 
($439,809) 

 
($439,809) 

 
($72,166) 

 
C12 

 
Submit Annual Report on Recycling  

 
($25,061) 

 
($45,977) 

 
($883,433) 

 
($573,827) 

 
($573,827) 

 
($61,961) 
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Chapter 5 
Micro-Economic Break-Even Analysis to Determine Potential New Industrial Recycling 

 
 
5A. New Recycling Break-Even Analysis Methodology 
 
Based on the potentially affected (1) industries, (2) counts of facilities, and (3) waste quantities (tons per year) identified and estimated in Chapters 1 
and 2 of this RIA, this chapter presents estimates of the potential new future industrial recycling that may be induced by each of the seven DSW 
rulemaking options.  The induced new recycling estimates are based on applying a financial “break-even” analysis to estimate the portions of 
hazardous waste quantities which as a result of the DSW rule (if promulgated) might: 
 

• Switch from current offsite recycling to onsite recycling, by affected facilities constructing or otherwise making investments in new onsite 
recycling operations, and 

• Switch from current RCRA Subtitle C hazardous waste offsite disposal (i.e. landfilling or incineration) to new recycling. 
 
Compared to the potential future cost savings estimated in this RIA for DSW exclusion de-regulation of hazardous wastes currently being recycled, 
these two complementary induced new recycling “waste switching” impact categories represent relatively less certain, hypothetical future 
“scenarios”.  For this reason, it is important to state here that these new recycling scenarios do not represent “predictions” or “forecasts” in this RIA, 
but represent a “futures analysis” method often used by USEPA:40 
 

“Scenarios are not predictions. They are stories of how the future might unfold — plausible stories that reflect information about trends 
and potential future developments. [Scenarios may be] designed to span a range of potential future conditions. The actual future is not 
likely to match any one of [alternative] depictions, but it will probably fall somewhere within the range of possibilities that [scenarios] 
explore.” 

 
The underlying rationale for these two waste management “switching” scenarios is that excluding metal-, solvent-, and other chemical-bearing 
wastes that are recycled, from either the RCRA Definition of Solid Waste (Options 1, 2, 3, 4, 6, 7) or exempting such materials from RCRA Subtitle 
C Hazardous Waste regulation (Option 5), is expected to make it more economical for waste generators and for waste recycling facilities to recover 
valuable chemical constituents from these wastes.  Therefore, induced new recycling impacts may result in additional savings to generators from at 
least five sources: 

                                                 
40  USEPA Office of Chief Financial Officer, http://www.epa.gov/cfo/futures/env_scen.htm. 
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1. Relaxed waste accumulation time limits. 
2. De-regulation of waste management residuals (e.g. ash, sludges, leachates) from recycled materials; i.e., if wastes are no longer considered 

a listed hazardous waste, the residuals generated by the waste recycling processes may no longer be regulated as “hazardous waste” under 
the RCRA "Derived-from Rule" (40 CFR 261.3(c)(2)(i)). Therefore, the management of these residuals might shift from RCRA Subtitle C 
(hazardous waste) to Subtitle D (nonhazardous waste) disposal if the residuals do not test characteristically hazardous (40 CFR 261 Subpart 
C). 

3. Baseline costs to affected entities for maintaining RCRA waste management permits may also be reduced or eliminated under the 
rulemaking options. 

4. Changes in generator status (and the associated accumulation time limit) because of the de-regulation of recycled wastes may also result in 
reduced offsite recycling and transportation costs, because some companies may find it financially more feasible to recycle the materials 
onsite under RCRA exempt status rather than continue to manage (i.e., dispose) the materials offsite as RCRA hazardous wastes. 

5. Finally, although not estimated in this RIA, some facilities may perceive a reduction in the future costs (or cost probabilities) for RCRA 
corrective action and/or CERCLA environmental contamination cleanup liabilities. 

 
However, possibly offsetting some fractions of these potential RCRA regulatory cost savings, are the incremental costs to affected facilities, 
associated with complying with different sets of possible “implementation conditions” for each rulemaking option.  Compared to baseline cost 
conditions, all of these cost factors may change, to a greater or lesser degree under each of the DSW rulemaking options; the objective of this RIA is 
to estimate the “bottom line” net impacts of these cost factors according to the micro-economic “break-even” method which involved estimating both 
onsite and offsite recycling practices under both pre-rule and post-rule scenarios for each DSW rulemaking option.  Induced new recycling impact 
costs are a combination of: 

• RCRA regulatory paperwork burden impact costs (Chapter 3) 
• DSW exclusion condition implementation impact costs (Chapter 4) 
• State government hazardous waste fee revenues (Chapter 8) 
• Waste management costs (i.e., current waste disposal cost compared to new recycling cost in this Chapter) 
• Potential salvage value (i.e., market value) of the recovered materials if recycled (Exhibit 2B). 

All of these elements are integrated in this chapter in a micro-economic (i.e., facility- and waste-specific) financial “break-even” analysis to 
determine which facilities may be induced to recycle wastes either onsite or offsite, that are currently either being disposed on- or offsite, or recycled 
offsite. 
 
 
5B. Physical Barriers to New Recycling of RCRA Hazardous Waste 
 
This analysis of potential new induced recycling as a result of the DSW rule, does not include an evaluation of whether the US or global markets for 
recycled industrial secondary materials are large enough to absorb the potential increase in supply of recycled materials estimated in this RIA.  
Market conditions for recycled secondary materials can vary considerably over time.  Demand for recycled solvent, for example, is largely dependent 
on the petroleum market:  because virgin solvent is made from petroleum products, high petroleum prices encourage solvent recycling.  Similarly, 
high metals prices obviously favor the recycling of metal-bearing secondary materials.  In addition, there are four physical factors that suggest US 
industries may be near their current technical and economic limits for recycling RCRA hazardous wastes: 
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• Waste generation trend: 25% decline (i.e., 9.85 million tons/year reduction) in RCRA hazardous waste generation reported to the RCRA 

Biennial Report between 1999 (40.03 million tons/year) and 2003 (30.18 million tons/year). 
 
• Waste recycling trend: 73% increase (i.e., 0.905 million tons/year gain) in baseline recycling reported to the RCRA Biennial Report between 

1999 (1.239 million tons/year) and 2003 (2.144 million tons/year), accounting in aggregate for (1) H010 metals 
recycling, (2) H020 solvents recycling, and (3) H039 other materials recycling (e.g., acid regeneration, non-solvent 
liquid recycling). 

 
• Waste constituents: Recycling RCRA hazardous wastes is made technically difficult in some cases (i.e., for some industrial operations and 

for some sources/types of RCRA hazardous wastes), because of numerous chemical co-contaminates in the wastes.  
Based on a national survey of large RCRA hazardous waste TSDRFs, 90% of facilities reported that between 10 and 
60 hazardous chemical constituents are present in wastes.  Over one-third of facilities reported between 10 and 20 
constituents.  The highest number of constituents reported for a single wastestream is 287.  Wastestreams reported in 
the survey carry a total of 724 different chemical constituents.  This survey suggests that most LQGs must address a 
relatively high number of hazardous chemical constituents in evaluating the feasibility of their waste management 
options such as recycling (source: see Chapter 3 of the OSW “National Hazardous Waste Constituent Survey 
Summary Report”, Oct 1998, http://www.epa.gov/epaoswer/hazwaste/id/hwirwste/pdf/summary.pdf).  Complete 
survey data are available as item (4) at: http://www.epa.gov/epaoswer/hazwaste/id/hwirwste/economic.htm. 

 
• Waste assay value: Some RCRA hazardous wastes have relatively low (e.g., less than 1%) assay values for constituents of market value.  

Based on the survey of RCRA hazardous wastes cited in the bullet above, analysis of concentrations of highly 
prevalent constituents concluded that concentrations of prevalent non-metal chemicals are significantly higher than 
those reported for prevalent metals.  The median concentration of five prevalent non-metals — toluene, xylene, 
acetone, methyl ethyl ketone, and methylene chloride — is between 10,000 and 100,000 parts per million (ppm), 
which represents a non-metals assay range of 1% to 10% waste volume.  Benzene is the only non-metal with a median 
concentration below 100 ppm (i.e., below 0.01% assay value).  Median concentrations of three of four prevalent 
metals — lead, chromium, cadmium, and barium — are over an order of magnitude lower, ranging between 1 and 200 
ppm (i.e., 0.0001% to 0.02% assay value).  Of the 10 most prevalent metal constituents, only lead and barium have 
median concentrations higher than 100 ppm (i.e., higher than 0.01% assay value).  Cadmium, silver, mercury, and 
nickel all have median concentrations less than 10 ppm (i.e., less than 0.001% assay value); mercury has the lowest 
median concentration at 0.3 ppm (0.00003% assay value).  Source: see Chapter 3 of the OSW “National Hazardous 
Waste Constituent Survey Summary Report”, Oct 1998, 
http://www.epa.gov/epaoswer/hazwaste/id/hwirwste/pdf/summary.pdf.  Complete survey data are available as item (4) 
at: http://www.epa.gov/epaoswer/hazwaste/id/hwirwste/economic.htm. 
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5C. Key Assumptions Applied to Break-Even Analysis 
 
There are a number of key assumptions behind the break-even net impact estimates: 
 

• Incremental impacts:  Estimated potential annual net impacts (i.e. net savings) are incremental relative to baseline RCRA recycling costs 
and RCRA disposal costs for each option. 

 
• Financial & human capital:  Based on a financial “break-even” test comparing pre-rule and post-rule costs, facilities are assumed to have 

(1) access to financial capital, (2) adequate additional space at industrial facilities, and (3) sufficient onsite technical expertise, to invest in 
new onsite recycling operations.  The financial analysis assumes national average unit costs for industrial recycling equipment/operations, 
and does not account for variability in regional or local industrial and recycling market conditions. 

 
• Industry classifications:  Only one NAICS code classification is assumed for all industrial operations at each affected facility (industrial 

site).  However, many industrial facilities have more than one NAICS code (i.e., primary code, plus secondary codes) reflecting the fact 
that there are different types of industrial operations at a single facility, and therefore may not be eligible for deregulated onsite recycling 
for some options, if prohibited by an option from transferring wastes between different industrial operations within the same facility or site. 

 
• Recycled materials markets:  Affected wastes are assumed to be “recyclable”, which actually depends on how contaminated the affected 

wastes are, and what the future economic conditions (e.g., relative prices, relative supply, relative demand) of industrial recycled materials 
markets may be.  The seven wastes identified with higher recycling potential are assumed "recyclable" which is highly dependent on how 
contaminated the wastes are and what the future recycled materials market conditions may be.  Four of the seven wastes types have been 
identified as likely having sufficient constituent mix/concentration quality for recycling: 

1. Emission control dust (K061) from the steel works industry has a past history of being recovered for zinc prior to the delisting of 
the significantly cheaper Envirosource stabilization technology. 

2. Spent aluminum potliner (K088) from the aluminum industry has a proven technology for recovering fluoride.  The Vortec 
technology has been implemented at least at two sites (one site became bankrupt) and licensing agreements can be arranged for 
construction at other sites. 

3. Spent catalyst (K171/K172) from the petroleum refining industry is believed to be recoverable based on communications with 
reclaimers. 

4. Electroplating wastewater treatment sludge (F006) is believed to be recoverable if the waste has at least a 2% content of a desired 
metal or bimetal concentrations if economics are favorable based on communications with reclaimers. 

Assuming these four wastes are of sufficient quality for recycling, potential costs savings may be incurred because it will be more 
economical for facilities to construct onsite/offsite recycling units.  For the remaining three wastes (spent carbon, lead-bearing materials, 
and organic liquids) the uncertainty whether they are of sufficient quality for recycling is increased.  These three wastes could add 
additional savings to the impact estimates.  For organic liquids, it is estimated that coal consumption may increase with the estimated 
increase in solvent recovery.  The estimated net savings do not include costs for additional coal consumption. 
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• State government adoption:  100% state government adoption rate for each option.  However, according to state government comments 

submitted to USEPA's RCRA Docket in response to the 2003 DSW proposed rule, some states clearly indicated strong support and/or 
strong opposition to the four options described in the proposed rule (i.e. onsite option, 4-digit NAICS intra-industry option, broad option, 
and case-by-case variance mechanism).  Consequently, the actual net impacts (i.e. net savings) may be less if all states do not voluntarily 
adopt the option selected for the DSW final rule.  To account for this factor, the Sensitivity Analysis section of this Chapter presents a 
state-by-state breakdown of potential cost savings for each DSW rulemaking option, as well as indicates potential reduction in national cost 
savings according to the state government comments on the 2003 DSW proposed rule. 

 
• Impact range estimates: “Minimum”, “Medium”, and “Maximum” impact estimates were developed to reflect ranges in (a) the possible 

implementation conditions for each regulatory option (which OSW had not fully defined by the Summer 2005 launch of this RIA), (b) 
uncertainty from data outliers and data entry errors in the 2003 Biennial Report dataset, and (c) physical/chemical quality of the wastes for 
possible new recycling rather than disposal: 

o Minimum:  Cost savings estimate represents netting-out costs associated with 3 to 17 possible implementation conditions 
(see Exhibit 3A), depending upon the DSW rulemaking option.  Only the bottom 99 percentile of the facilities 
based on tonnage were included to account for uncertainty in the 2003 Biennial Report dataset, and uncertainty 
in the physical/chemical quality of the waste for possible recycling. 

o Most-likely:  A “medium” estimate of cost savings represents netting-out costs associated with 2 to 8 possible 
implementation conditions (see Exhibit 3A), depending upon the DSW rulemaking option.  The bottom 99.5 
percentile of facilities based on tonnage were included to account for uncertainty in the 2003 Biennial Report 
dataset, and uncertainty in the physical/chemical quality of the waste for possible recycling. 

o Maximum:  Cost savings estimate represents netting-out costs associated with only 2 possible implementation conditions 
(i.e., no speculative accumulation and generator notifies USEPA; see Exhibit 3A) for each DSW rulemaking 
option.  Waste data for all facilities (100%) were included for the maximum cost savings estimate.  By 
including all facilities, no uncertainty was added into the cost estimate for the 2003 Biennial Report dataset, and 
the physical/chemical quality of the largest wastestreams for possible recycling. 

 
• Corporate rate of return:  A 15% corporate rate of return (i.e., discount rate) on investment is applied in the “break-even” micro-economic 

analysis for estimating new construction of onsite recycling operations resulting from potential future switchovers from current waste 
disposal.  This 15% rate is based on the 10% corporate rate cited in OMB’s 2003 Circular A-4 guidance 
(http://www.whitehouse.gov/omb/circulars/a004/a-4.pdf), plus an additional 5% risk premium associated with potential future CERCLA 
liability from unintentional environmental degradation associated with the new recycling operation: 

“In some instances, if there is reason to expect that the regulation will cause resources to be reallocated away from 
private investment in the corporate sector, then the opportunity cost may lie outside the range of 3 to 7 percent.  For 
example, the average real rate of return on corporate capital in the United States was approximately 10 percent in the 
1990s, returning to the same level observed in the 1950s and 1960s.  If you are uncertain about the nature of the 
opportunity cost, then you should present benefit and cost estimates using a higher discount rate as a further sensitivity 
analysis as well as using the 3 and 7 percent rates.” 
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• Assay salvage values:  Assay salvage values were set to the following percentages of the estimated market value to account for uncertainty 

in (a) the quality of the waste for recycling, (b) added costs for recycling lower-quality wastes and their residuals, and (c) pass-through of 
salvage value revenues from the recycler to the generator: 

 
1. Organic liquids     29% 
2. Electric arc furnace emission control dust   90% 
3. Electroplating wastewater treatment sludge 22% 
4. Spent carbon     40% 
5. Spent petroleum catalysts    11% 
6. Spent aluminum potliner    90% 
7. Lead bearing materials    90% 

 
 
5D. Algorithms Applied to Break-Even Analysis 
 
The break-even analysis is designed to estimate potential new recycling as a result of reduced secondary materials management costs under the DSW 
rule options.  This analysis is structured according to the following “IF statement” cost comparison algorithms which compare pre-rule baseline costs 
for either current waste disposal or current offsite commercial recycling, to the hypothetical cost for each facility to switch management of wastes to 
either offsite commercial recycling or to onsite recycling if current disposal, and to onsite recycling if current offsite recycling.  This cost comparison 
indicates that facilities may switch to new recycling if the hypothetical (post-rule) cost for new recycling is less than the current (pre-rule) waste 
management cost.  Chapter 3 presents the pre-rule cost elements and Chapter 4 presents the post-rule cost elements applied in these algorithms. 
 

• Baseline offsite recycling: Compared to the cost of new hypothetical onsite recycling under Option 1, Option 2 and Option 7 conditions, 
according to the following “IF statement”: 

If (pre-rule offsite commercial recycling cost >= post-rule onsite recycling cost) 
• Baseline disposal:  Compared to both hypothetical onsite recycling under Option 1 conditions, and to offsite commercial recycling 

under Options 3, 4 5 and 7 conditions: 
Under Option 1: If (pre-rule disposal cost >= post-rule onsite recycling cost) 
Under Option 3, 4, 5: If (pre-rule disposal cost >= post-rule onsite recycling cost), or 

         If (pre-rule disposal cost >= post-rule offsite commercial recycling cost), and 
         If (pre-rule onsite recycling cost >= post-rule offsite commercial recycling cost) 
 
The break-even analysis was not applied to the case-by-case Option 6.  The above algorithms generate a flag in the computation spreadsheets of 0 
(pre-rule disposal), 1 (onsite recycling), or 2 (commercial recycling) to indicate the estimated less-costly scenario on a facility-by-facility and 
wastestream-by-wastestream basis, using the data extracted from the 2003 Biennial Report as described in Chapter 1 and Chapter 2 of this RIA. 
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5E. Methodology for Annualizing Before-Tax Costs for New Recycling Plant & Equipment 
 
A facility-specific (i.e., micro-economic) annualized before-tax cost analysis was conducted for each plant affected by the proposed rulemaking.  
Annual before-tax baseline, compliance, and incremental compliance costs were estimated for each plant.  Before-tax incremental compliance costs 
were used because they represent a resource or social cost of the rulemaking, measured before any business expense tax deductions that are available 
to affected companies.  Two different discount rates: 
 

• 7%:  In formulating the social costs of compliance, a discount rate of 7% was used, assuming either a 5-year, 10-year, 14-year, or 20-
year borrowing period. 

• 15%:  For the decision by a private company to invest capital in onsite recycling plant and equipment, this RIA applied a capital 
investment opportunity cost of 15%, consisting of the 10% average opportunity cost of industrial capital plus 5% risk premium for 
secondary materials management market uncertainty. 

 
The following formulae were used to determine the before-tax average annualized costs: 
 Annual Before-Tax Costs = ((Capital Costs) x (CRFn)) + (Annual O&M Costs) 
 Where: CRFn  = Capital recovery factor (i.e., the amount of each future annuity payment required to accumulate a given present value): 
     CRF=  (1 + i)n(i) 
       (1 + i)n - 1 
     If i = 7% discount rate and n = 3-, 10-, 14-year borrowing period: 
      0.38105 when n = 3 
      0.14238 when n = 10 
      0.11435 when n = 14 
     If i = 15% discount rate and n = 3-, 10-, 14-year borrowing period: 
      0.43798 when n = 3 
      0.19925 when n = 10 
      0.17469 when n = 14 
 
New recycling plant and equipment investment break-even calculations were formulated for five baseline plant categories representing current onsite 
or offsite recycling or disposal practices.  The type of hazardous waste being recycled (metal-bearing, solvent, or acid), the location (on- or offsite), 
and the DSW regulatory option determined the particular break-even calculation methodology applied.  Each break-even calculation was executed on 
a plant-by-plant basis using the 2003 RCRA Biennial Report hazardous waste tonnages for each plant category and waste type (i.e., metals, solvents, 
and other recycling such as acid regeneration). 
 

• Plant Category 1:  Onsite Recycling Plants: Savings from currently regulated onsite hazardous waste recycling that becomes exempt.  
Applicable to DSW rulemaking Options 1,2,3,4,5,7.  Implementation conditions vary by option.  Example cost 
calculations presented for Option 4 which includes all conditions.  Other options have fewer conditions.  Conditions 
not applicable to other options would be zeroed out in the cost calculation. 
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• Plant Category 2:  Offsite Recycling Plants:  Savings from currently regulated offsite hazardous waste recycling that becomes exempt.  

Applicable to Options 3,4,5.  Implementation conditions vary by option.  Example cost calculations presented for 
Option 4 which includes all conditions.  Other options have fewer conditions.  Conditions not applicable to those 
options would be zeroed out in the cost calculation. 

• Plant Category 3:  Offsite Recovery Plants Within Same Industry or Within Same Company:  Net cost savings from currently regulated 
intra-industry or same company hazardous waste recycling that becomes exempt.  Applicable to Options 2 & 7. 

• Plant Category 4:  Offsite Recovery Plants Outside Same Industry or Outside Same Company:  Net cost savings from currently regulated 
offsite hazardous waste recycling potentially induced to new onsite recycling.  Applicable to Options 1, 2, 7. 

• Plant Category 5:  Onsite or Offsite Disposal Plants:  Net cost savings from currently regulated on/offsite hazardous waste disposal 
induced to hazardous waste recycling.  Applicable to Options 1 - 5 and 7.  Implementation conditions vary by option.  
The example cost calculations presented are for Option 4 which includes all conditions.  The remaining options have 
fewer conditions.  Those conditions not applicable to those options would be zeroed out in the example cost 
calculation. 

 
 
5F. New Recycling Plant & Equipment Unit Costs 
 
Cost estimates and assumptions for waste management and recovery technologies are presented below for: 

• Onsite metal recovery systems 
• Onsite solvent recovery systems 
• Onsite acid regeneration systems 
• Offsite electric are furnace dust (K061) stabilization and landfill costs 
• Offsite landfill disposal (general) 
• Acid neutralization and disposal 
• Incineration 
• Loading/handling 
• Waste characterization 

Management unit cost estimates were developed for comparing the cost of constructing an onsite recycling system with current baseline management 
practices of offsite recycling and disposal. 
 

• Onsite Metal Recycling Plant & Equipment Costs 
 
For onsite metal recovery systems for wastes in solid forms containing metals a smelting process used in steel manufacturing was used as a proxy for 
estimating cost.  A smelter is a high temperature metals recovery (HTMR) facility commonly used to recover metals from wastes currently disposed 
in solid forms (i.e., electric arc furnace emission control dust, electroplating wastewater treatment sludge, spent petroleum refining catalyst, and lead-
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bearing material).  The smelting process assumed is described as HIsmelt,41 a process developed as an lower cost alternative to a traditional blast 
furnace.  Available cost estimates for the HIsmelt technology are used as a proxy for metals recovery costs.  The HIsmelt process is described in 
more detail later in this memorandum under the subheading “Primary Electric Arc Furnace Dust (K061) Metals Recovery and Stabilization 
Technologies.” 
 Construction and operation and maintenance costs for constructing an onsite metal recovery process are presented in Exhibit 5A.  The 
recovered waste quantity is used to scale the size of the onsite metal recovery system for each facility.  The efficiency of the system is dependant on 
the correct sizing of the recovery system to accommodate the estimated flow of material into the system.  A system that is  over-sized will remain 
idle for large periods of time, increasing the operation costs or incurring larger startup and slowdown costs.  An undersized system would not be able 
to handle the material flow in a timely manner, potentially leading to liability, storage, or regulatory concerns.  HISmelt capital and operation costs 
were evaluated using published documentation and are presented in Exhibit 5A. 
 
 

Exhibit 5A.  Estimated Onsite Metal Recovery Costs (2005$) 

Unit Unit Size (tons per year) Capital Cost (1999$) Unit O&M cost (1999$/ton) 

1 500,000 $155,000,000 $122.78 

2 580,000 $150,000,000 $96.48 

3 630,000 $180,000,000 $108.97 

4 1,500,000 $1,500,000,000 $89.63 

Source: Bates, Peter, and Muir, Adrian, HISmelt-Low Cost Iron Making”, Gorham Conference June 2000, 
Commercializing New Hot Metal Process - Beyond the Blast Furnace (No longer listed on HIsmelt website: 
http://www.hismelt.com). 

 
 
The costs in Exhibit 5A were inflated from 1999$ to 2002$ in the 2003 DSW proposed rule RIA using an approximate inflation factor of 2.5% per 
year.42  A linear regression was used to generate a cost equation on a per-ton production basis.  A power curve was utilized as the best fit for the 
capital and O&M costs.  Additionally, the power curve is more representative of the economies of scale.  The reference cost estimation algorithms 
for metals recovery systems are: 
 
  Capital Cost (2002$) = $71,445 * (tpy) ^ 0.5884 
  O&M Cost (2002$) = $1,933.5 * (tpy) ^ 0.7832 

                                                 
41  Bates, Peter, and Muir, Adrian, HISmelt-Low Cost Iron Making”, Gorham Conference June 2000, Commercializing New Hot Metal Process - Beyond the Blast Furnace (No 
longer listed on HIsmelt website - http://www.hismelt.com). 
42  An inflation factor of 1.0769 was used. 
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These cost algorithms were inflated form 2002$ to 2005$ in this RIA and are displayed in Exhibit 5B.  The Environmental Technology Council 
(http://www.etc.org) estimates it will cost at a minimum approximately $35 million to construct a 40,000 to 50,000 ton per year onsite metals 
recovery facility.43  This RIA’s estimated capital cost for a 45,000 ton per year facility is $45 million using the above capital cost equation.  Capital 
costs should have been annualized using a 14-year life for the equipment at a 7% discount rate.  A 14-year life was estimated using the Department 
of the Treasury Internal Revenue Service Publication 946.  Asset class 33.2 Manufacture of Primary Nonferrous Metals was used as a proxy for 
recycling systems.  The IRS reports a class life of 14 years for this category.44  The resultant annualized capital and O&M costs are displayed in 
Exhibit 5B.  Costs are assumed to be the same for recovery at offsite (“sister”) facilities owned by the same company within the same industry.  Air 
permitting costs were added to construction and operation and maintenance costs.  An air permit is assumed to be renewed every 5 years at a 
estimated cost of $76,365 (2005$);45 therefore, the application costs were capitalized over five years using a capital recovery factor of 0.24389 
assuming a 7% discount rate.  Additional air monitoring costs for compliance with the permit are estimated at 10% of the original permit application 
cost ($7,636 per year in 2005$). 
 
 

Exhibit 5B.   Estimated Onsite Metal Recycling Costs (2005$) 

Cost Element 1 Annual Expenditure ($/ton)3 

Capital Expenditure (Annualized)2 $81,947* (Recovered Waste Quantity)^0.5884 + $18,624 

Operation and Maintenance $2,217*(Recovered Waste Quantity)^0.7832 + $7,636 
1  Costs inflated from 1999 dollars to 2005 dollars. 
2  Annualized over 14 years at 15% discount rate using a capital recovery factor (CRF) of 0.17469. 
3  Includes air permit expenditures. 

 

                                                 
43  Environmental Technology Council, Letter to OSWER Docket (ID No. RCRA-2002-0031) providing comments on the proposed rule entitled “Revisions to the Definition of 
Solid Waste” 68 Fed. Reg. 61,558 (Oct. 28, 2003), February 25, 2004, pp.51-52. “These facilities generally require at a very minimum a capital expenditure of $20,000,000, .... 
One potential benefit of recycling EAF Dust is the ability to sell the recovered zinc metal.  This RIA assumes that the value of the zinc will be equivalent to prime western zinc 
(high grade).  To make EAF dust reach that quality, multiple processing steps are necessary.  First, the HT Kiln (Waeltz kiln or flame reactor) must be followed by a calcining 
furnace to reach the proper grade and remove the final impurities, such as lead and other contaminants along for the ride.  The $20 million investment would be able to purchase a 
single kiln with the capacity of 40,000 to 50,000 tons of EAF per year. This would service a large mill, but not other "sister" or offsite mills.  The material would then have to be 
sent to Palmerton for calcining, or you would have to build a calcining kiln on site for an additional $10,000,000 to $15,000,000 or more.  
44  Department of the Treasury, Internal Revenue Service Publication 946 How to Depreciate Property, Table B-2 Table of Class Lives and Recovery Periods, Asset Class 33.2, 
page 99, revised annually (2002 version). 
45  Toon, John, “The Cost of Cleaning the Air: Study Shows Permit Application Costs Lower Than Expected – With Key Benefits to Industry”, Georgia Tech Research News, 
September 21, 1999. 
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• Onsite Solvent Recycling Plant & Equipment Costs 
 
Exhibits 5C and 5D display the solvent recycling costs estimates from the US Army Corp of Engineers Public Works Technical Bulletin 200-01-04, 
August 31, 1999.  The systems reviewed were batch distillation with vacuum systems.  Two system capacities, 15 gallons and 55 gallons, are 
estimated.  The capital costs for batch systems including timers, thermal controls, and transfer pumps, are $13,283 and $25,468, respectively (1999$). 
 A one time installation cost is estimated on a per system basis of $583 (1999$).  Annual costs include annual labor of 2 hours per batch, power use, 
water use, and materials.  Each system was assumed to run from 2 to 5 batches per week, with a throughput of 3.3 to 120 tons of solvent recoverable 
waste per year.  Larger systems are composed of multiple batch units in 15 and 55 gallon increments.  Smaller systems would be composed of a 15 
gallon batch unit, with fewer batches per year.  Materials and maintenance costs were estimated to be 10% of capital costs. 
 
 

Exhibit 5C.   Estimated Solvent Distillation Onsite Recovery Capital Costs (1999$) 

System Size 
(gal/Batch) 

Batches per Year Size  
(tons/yr) 

Capital Cost Annualized Capital Cost (1999$/yr)* 

15 52 3.276 $14,646 $2,087 

15 260 16.38 $14,646 $2,087 

55 260 60.06 $26,051 $3,709 

110 260 120.12 $48,363 $6,886 

* Capital costs annualized over 10 years at 15% interest rate using a capital recovery factor (CRF) of 0.19925. 
 
 

Exhibit 5D.   Estimated Solvent Distillation Onsite Recovery Annual Costs (1999$) 

Size (tons/yr) Annual Labor Cost 
($/yr) 

Power ($/yr) Water Consumption 
($/yr) 

Materials & 
Maintenance ($/yr) 

Total Annual Cost 
($/yr) 

3.276 $6,346 $92    $9.83 $146.56 6,594 

16.38 $31,730 $458 $49.14 $146.56 $32,384 

60.06 $31,730 $1,602 $154.44 $260.51 $33,747 

120.12 $31,730 $3,203 $168.48 $483.63 $35,586 
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A linear regression was used to generate a cost algorithm on a per ton of production basis.  Based on the limited number of system capacities, a 
straight-line cost curve for capital costs is appropriate.  The system sizes are fixed and the operation and maintenance is fixed to the system size.  
Economies of scale are not expected for the capital costs of this technology.  However, the annual O&M is expected to have economies of scale and a 
power curve was utilized as the most reflective of the O&M costs.  The initial cost estimation algorithms for solvent recovery systems are: 
 
  Annualized Capital Cost (1999$) = $70.82 * (tpy) + $2,631 
  O&M Cost (1999$) = $5,242.7 * (tpy) ^ 0.4529 
 
As displayed in Exhibit 5E, the cost curve equations were inflated form 1999$ to 2005$ in this RIA.  The cost curves were inflated using the 
Consumer Price Index as listed at the Federal Reserve Bank of Minneapolis46  Capital costs were annualized using a 10-year life for the equipment 
at a 7% discount rate.  Costs are assumed to be the same for recovery at offsite (“sister”) facilities owned by the same company within the same 
industry.  A 10-year life was estimated using the Department of the Treasury Internal Revenue Service Publication 946.  Asset class 28.0 
Manufacture of Chemicals and Allied Products was used as a proxy for the recycling systems.  The IRS reports a class life of 9.5 years for this 
category, which was rounded up to 10 years for this analysis.47   Air permitting costs were added to construction and operation and maintenance 
costs.  An air permit is assumed to be renewed every 5 years at a estimated cost of $76,36548 (2005$).  The application costs were capitalized using a 
capital recovery factor of 0.24389 based assuming a 7% interest rate.  Additional air monitoring costs for compliance with the permit are estimated at 
10% of the original permit application cost ($7,636 per year). 
 
 

Exhibit 5E.  Estimated Solvent Distillation Onsite Recovery Costs (2005$) 

Cost Element 1 Annual Expenditure ($/ton)3 

Capital Expenditure (Annualized)2 $70.82* (Recovered Waste Quantity) + $21,256 

Operation and Maintenance $6,260*(Recovered Waste Quantity)^0.4529 + $7,636 

1  Costs inflated from 1999 dollars to 2005 dollars. 
2  Annualized over 10 years at 15% discount rate using a capital recovery factor (CRF) of 0.19925. 
3  Includes air permit expenditures. 

 

                                                 
46Federal Reserve Bank of Minneapolis website http://woodrow.mpls.frb.fed.us/research/data/us/calc/hist1913.cfm 
47  Department of the Treasury, Internal Revenue Service Publication 946 How to Depreciate Property, Table B-2 Table of Class Lives and Recovery Periods, Asset Class 33.2, 
page 99, revised annually (2002 version). 
48  Toon, John, “The Cost of  Cleaning the Air: Study Shows Permit Application Costs Lower Than Expected – With Key Benefits to Industry”, Georgia Tech Research News, 
September 21, 1999. 
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• Onsite Acid Regeneration Plant & Equipment Costs (used as proxy for “Other Recycling”) 
 
The estimates of onsite acid recovery system costs displayed in Exhibit 5F were taken from the Pilot of the Pollution Prevention Technology 
Application Analysis Template Utilizing Acid Recovery System prepared by Zero Discharge Technologies, Inc for the USEPA New England Region 
1, October 1999.  A capital cost of roughly $17,500 to $31,800 (1999$) for recovery systems sized at 20 and 65 gallons per day (gpd) were used for 
this estimate.  A factor of 1.5 was applied to the capital cost estimate to cover installation and startup costs for the systems.  An annual expenditure of 
$639 for operation and $1,418 for repair and maintenance was estimated per system, respectively (1999$).  Each system was assumed to operate with 
a through-put of 25 to 160 tons of acid recoverable waste per year.  Larger systems are composed of multiple units in 20 and 65 gallon increments.  
Smaller systems would be composed of a 20 gallon unit, with reduced operational period. 
 
 

Exhibit 5F.   Estimated Acid Regeneration Onsite Recovery Costs (1999$) 

Size (gals/day) Size (tons/yr) 
Capital Costs 

(Equipment & Installation) 
Annual Operation 

($/yr) 
Repair & Maintenance 

($/yr) Total O&M ($/yr) 

20 24.53 $26,250 $639 $1,418 $2,057 

65 79.72 $47,700 $639 $1,418 $2,057 

85 104.24 $79,950 $1,279 $2,835 $4,114 

130 159.43 $95,400 $1,279 $2,835 $4,114 
 
 
A linear regression was used to generate a cost equation on a per ton of production basis.  Based on the limited number of system capacities, a 
straight line cost curve is appropriate.  The system sizes are fixed and the operation and maintenance is fixed to the system size.  Economies of scale 
are not expected for this technology.  The reference cost estimation algorithms for acid recovery systems are: 
 
  Capital Cost (1999$) = $530.43 * (tpy) + $12,036 
  O&M Cost (1999$) = $17.443 * (tpy) + $1,481 
 
The cost estimation equations were inflated form 1999$ to 2005$ in this RIA.  The cost algorithms were inflated using the Consumer Price Index as 
listed at the Federal Reserve Bank of Minneapolis49   The inflated cost algorithms for acid recovery systems are displayed in Exhibit 5G.  Capital 
costs were annualized using a 10-year life for the equipment at a 7% discount rate.  Costs are assumed to be the same for recovery at offsite (“sister”) 
facilities owned by the same company within the same industry.  A 10-year life was estimated using the Department of the Treasury Internal 
Revenue Service Publication 946.  Asset class 28.0 Manufacture of Chemicals and Allied Products was used as a proxy for the recycling systems.  

                                                 
49Federal Reserve Bank of Minneapolis website http://woodrow.mpls.frb.fed.us/research/data/us/calc/hist1913.cfm 
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The IRS reports a class life of 9.5 years for this category, which was rounded up to 10 years for this analysis.50  
 
 

Exhibit 5G.  Estimated Acid Regeneration Onsite Recovery Costs (2005$) 

Cost Element 1 Annual Expenditure ($/ton) 

Capital Expenditure (Annualized)2 $633.33* (Recovered Waste Quantity) + $14,371 

Operation and Maintenance $20.83* (Recovered Waste Quantity) + $1,768 
1  Costs inflated from 1999 dollars to 2005 dollars. 
2  Annualized over 10 years at 15% discount rate using a CRF of 0.19925. 

 
 
 
5G. Recycling Residuals Management (Treatment & Disposal) Unit Costs 
 

• Landfill Costs 
 
Exhibit 5H summarizes four different unit costs applied in the break-even analysis for estimating disposed waste and residual landfill costs pre- and 
post-rule: 

1. Subtitle C landfill with stabilization unit cost has been developed to estimate management of disposed electroplating wastewater treatment 
sludge (F006), spent petroleum refining catalyst (K171 and K172), lead-bearing materials, and metal recovery residuals.  Unit costs for 2005 
were reported in Remedial Action Cost Engineering and Requirements (RACER) 2005 cost estimating software, published by Earthtech, Inc., 
for RCRA Subtitle C commercial landfill disposal costs.  The cost reported in RACER was $210 per ton for bulk hazardous waste with 
stabilization (2005$).  Because the above-mentioned wastes contain metals, stabilization of these metals is included for meeting land disposal 
restriction treatment standards.  The RACER 2005 unit cost was used as an average disposal cost for hazardous waste.  The RACER 2005 
disposal cost for hazardous is presented as a 30 city average of major cities across the United States.  The landfill disposal costs assumed 
under baseline are presented below.  A minimum charge for hazardous waste disposal is estimated as half a full load (nine tons) totaling 
$1,893. 

2. Subtitle D landfill unit cost has been developed to estimate the disposal cost of non-hazardous residuals from recovery processes.  RCRA 
Subtitle D non hazardous commercial landfill costs were estimated using the National Solid Wastes Management Association 2004 annual 
survey51.  The national average tipping fee for non-hazardous disposal was reported as $35 per ton in bulk quantities.  No minimum charge is 
assumed for the disposal of waste in Subtitle D landfills as there is no regulation of non-hazardous waste storage times; therefore, each non-
hazardous waste load will be a full 18-ton load. 

                                                 
50  Department of the Treasury, Internal Revenue Service Publication 946 How to Depreciate Property, Table B-2 Table of Class Lives and Recovery Periods, Asset Class 33.2, 
page 99, revised annually (2002 version). 
51   National Solid Wastes Management Association http://www..nswma.org, 2005 tip fee survey (2004 data) National Average, inflated to 2005$ using the CPI factor 1.026. 
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3. Specialized stabilization technology (Super Detox) by Envirosource is used for baseline management of electric arc emission control dust 
(K061).  USEPA granted a multi-site delisting of this technology in 1995.  Electric arc furnace emission control dust (EAF) K061 waste is 
disposed by Envirosource using a stabilization technology called Super Detox®.  Estimates for disposal of EAF range from $100 to $17552 
(1999$) to $150 to $20053 (2002$) per ton.  A disposal cost of $150 per ton was selected based on these numbers and inflated to 2005 dollars 
($179 per ton) from 1999 dollars for this estimate. 

4. Acid hazardous waste landfill unit cost was developed for disposal of residuals from acid recovery processes.  Acid recovery residual costs 
were assumed to be disposed at a hazardous waste landfill.  Unit costs for off-site residual disposal were estimated using RACER 2005 cost 
estimating software.  RACER 2005 lists costs for disposing of acidic liquid wastes at $1.50 per gallon (2005$).  The residuals density was 
assumed to be 1 ton per cubic yard, for a unit cost of $357 per ton (2005$).  A minimum charge of half a load is assumed for acid liquid waste 
disposal, totaling $3,720 (2005$). 

 

 

Exhibit 5H.  Recycling Residuals Disposal: 
RCRA Subtitle C and Subtitle D Landfill Unit Costs (2005$) 

Cost Element ($/ton) 
Subtitle C Landfill with Stabilization  $210/ton 

$1,893 minimum charge 
Subtitle D Landfill $35/ton 
EAF Disposal (Super Detox®)1 $179/ton 

Acid Disposal $357/ton 
$3,720 minimum charge 

1  Costs inflated from 1999 dollars to 2005 dollars. 

 
• Incineration 

 
Incineration was assumed as the management method for residuals generated from solvent recovery processes and for the disposal of organic liquid 
wastes.  These wastes are assumed to energetic and have a minimum 4,000 BTU energy value, which would provide for a self sufficient burn and 
require less additive fuel for incineration.  Energetic incineration costs were estimated using RACER 2005 unit costs for incineration of wastes with 
thermal energy values greater than 2,000 BTU and the Assessment of the Potential Costs, Benefits, & Other Impacts of the Hazardous waste 
Combustion MACT Standards: Final Rule, USEPA OSW, July 1999.  The reported costs were averaged for an estimated unit cost of $218 per ton 
($2005).  A minimum charge of half a 5,000 gallon tanker truck or 10.42 ton disposal load was assumed for disposal by incineration.  The minimum 
charge is estimated as $2,275 ($2005). 

                                                 
52 Bagsarian, Tom Ed. “Cashing in on steelmaking byproducts”, New Steel March 1999,  http://www.newsteel.com/features/NS9903f2.htm 
53  MR3 Systems Inc., http://www.mr3systems.com 
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• Waste Shipment Loading/Handling Cost 

 
Cost for loading/handling waste streams and residuals disposed offsite were estimated based on costs reported in RACER 2005.  Three 
waste/residual streams are assumed; solids, sludges, and liquids.  Solids, such as electric arc furnace dust, can be loaded with front end loaders into 
roll-off bins.  Sludges, such as solvent recovery distillation bottoms, are contained in 55 gallon drums for handling.  Liquids, such as acid recovery 
residuals, condensed acids with other impurities, are pumpable and stored in tanks and containers prior to loading into a tanker truck.  Solid waste, 
sludge waste, and liquid waste loading/handling unit costs are estimated to be $0.44 per ton, $35.77 per ton, and $47.40 per ton, respectively. 
 

• Initial Waste Characterization & Waste Shipment Characterization Costs 
 

• Initial characterization: An initial physical and chemical characterization cost is incurred once for each hazardous waste or recovered waste.  
Generators may no longer incur this cost under the DSW rule exclusions.  This cost element consists of two sub-elements: 

1. The initial characterization includes a cost of $1,615 for an average 20 hours of staff engineer employee time to collect, prepare, and submit 
an average of three analytical samples (i.e., (20 hours) x ($80.75/hour from Exhibit 3F)).  This estimated labor hours is from Exhibit 3 
(page 80) of “Supporting Statement for Information Collection Request (ICR) Number 0820.09: Hazardous Waste Generator Standards”, 
October 2004; http://www.epa.gov/icr. 

2. Average analytical cost of $804/facility for analysis of three samples (i.e., ($268/sample) x (3 samples)); source: RACER 2005 software. 
The generator per-facility per-wastestream average unit cost is estimated at $2,419 ($2005). 

 
• Shipment characterization:  Waste characterization costs are also assumed for all recovery or hazardous waste disposal shipments.  As the 

number of shipments decrease with longer accumulation times provided by the DSW exclusion options, waste characterization costs may be 
expected to decrease.  This cost element consists of two sub-elements based upon RACER 2005 software: 

1. Average cost of $66.70 per waste shipment for two hours process technician labor burden per-shipment to collect, prepare, and submit the 
analytical sample (i.e., (2.0 hours) x ($33.35/hour from Exhibit 3F)). 

2. Average analytical cost of $268 for analysis of each wastestream for disposal purposes (e.g., TCLPs, BTU values, or other regulated 
constituents). 

Total cost per shipment for waste characterization is estimated as $335 ($2005). 
 
 
5H. Summary of Recycling Breakeven Analysis Results 
 
A comparison of baseline management practices with the onsite or offsite compliance management option for offsite disposal facilities and offsite 
recovery facilities are presented in Exhibit 5I.  The breakeven analysis reflects the effect of the salvage value of the recovered products.  In general, 
products with high salvage value reduced the facility size necessary for it to be cost effective to construct an onsite recovery process or ship to an 
offsite recovery facility.  The first seven items in Exhibit 5I present the breakeven points for currently regulated hazardous waste disposed off site 
induced to onsite or offsite recycling post rule.  The final three items present the breakeven point for currently regulated hazardous waste recycled off 
site induced to onsite recycling post rule under Options 1 and 2.  The breakeven analysis considered all elements of the waste disposal or recovery 
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process, including residual/waste stream disposal, recovery costs, waste characterization, manifesting, loading, transportation, salvage revenue, 
training, BRS and general administrative duties, contingency planning, generation taxes and increases in burden activities associated with possible 
conditions applied to the DSW exclusion. 
 

1. Organic liquids are recoverable on site at relatively low quantities (> 100 tons/year) when compared to the expensive option of offsite 
incineration under Options 1 and 2.  With the option of shipping to an offsite commercial recovery facility under Option 3, it becomes 
economical to ship wastes off site for recovery between 31 and 625 tons/year.  It remains more economical to construct on site when 
quantities are greater than 625 tons per year. 

2. Electric arc furnace dust (K061) are recoverable on site at fairly high quantities (> 22,408 tons/year) when compared to the cheap option of 
EAF offsite stabilization and landfill under all options.  With the option of shipping to an offsite commercial recovery facility under Option 3, 
it becomes economical to ship to an off site recovery facility from 0 to 37 tons per year because of the benefits from reductions in generator 
status (e.g., switching from large quantity generator to small quantity generator) and avoided minimum transportation and recovery charges 
provided by the DSW Rule allowing for larger shipments and fewer shipments. 

3. Electroplating wastewater treatment sludges (F006) are recoverable off site for almost any quantity (> 0.0085 tons/year) when compared to the 
option of traditional offsite stabilization and landfill under Option 3.  This also assumes that all F006 sludges have sufficient qualities for 
recovery.  It is not economical to construct an onsite recovery process. 

4. Spent carbon is recoverable on site at moderate quantities (> 417 tons/year) when compared to the expensive option of offsite incineration or 
carbon regeneration under Options 1 and 2.  With the option of shipping to an offsite commercial recovery facility under Option 3, it becomes 
more economical to ship wastes off site for recovery than construct an onsite recovery process for any quantity (> 0 tons/year).  Recovery of 
spent carbon is shown to be profitable at all size facilities.  However, profitability of spent carbon recovery processes may be the result of 
economic pressures such as an abundance of spent carbon recovery facilities or the manufacturing of activated carbon is more expensive than 
recovering spent activated carbon.  This also assumes that all spent carbon wastes have sufficient qualities for recovery. 

5. Spent catalyst also is recoverable on site at moderate quantities (> 244 tons/year) when compared to the expensive option of offsite traditional 
stabilization and landfill under Options 1 and 2.    With the option of shipping to an offsite commercial recovery facility under Option 3, it 
becomes economical to ship wastes off site for recovery between 0.33 and 1,700 tons/year.  It remains more economical to construct on site 
when quantities are greater than 1,700 tons per year.  Recovery of spent catalyst is shown to be profitable at all size facilities.  However, 
profitability of spent catalyst recovery processes may be the result of economic pressures such as an abundance of spent catalyst recovery 
facilities or the manufacturing of catalyst is more expensive than recovering spent catalyst. 

6. Spent aluminum potliner (K088) it is not economical to construct an onsite recovery process compared to offsite stabilization and landfill.  
Only the construction of an onsite recovery process is evaluated given there does not yet exist a commercial offsite fluoride recovery system.  
An offsite recovery system may be constructed in the future to address potential new land disposal restriction treatment standards that were 
preliminarily proposed by USEPA in 1999.54 

                                                 
54  Environmental Technology Council, Letter to OSWER Docket (ID No. RCRA-2002-0031) providing comments on the proposed rule entitled “Revisions to the Definition of 
Solid Waste” 68 Fed. Reg. 61,558 (Oct. 28, 2003), February 25, 2004, pp.51, “The aluminum industry reports that one Vortec facility, which has previously processed K088 at its 
onsite at a smelter facility, became so expensive to operate, even in the 4000 tons per year range that it shut down in 2001. On January 31, 2004, this facility filed for bankruptcy.  
We do not have access to the specific data at this particular facility, but believe it gives some important evidence that the cost involved in constructing and operating the Vortec 
system is significantly underestimated.” 
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7. Lead-bearing materials are recoverable off site for small quantities (< 37 tons/year) when compared to the option of traditional offsite 
stabilization and landfill under Option 3 because of the benefits of changes in generator status and avoided minimum transportation and 
recovery charges.  It is not economical to construct an onsite recovery process. 

 
For wastes currently recycled offsite outside the same industry subsector seeking to gain the benefits of the DSW exclusion under Options 1 and 2, it 
becomes more economical to construct onsite recovery processes at varying quantities.  For metal recovery it becomes more economical to construct 
an onsite recovery processes for large quantities (> 6,865 tons/year).  For solvent recovery it becomes more economical to construct an onsite 
recovery processes at moderate quantities (> 123 tons/year).  For acid recovery it becomes more economical to construct an onsite recovery 
processes for small quantities (< 2.4 tons/year and between 14 and 22 tons/year) because of the benefits of changes in generator status and avoided 
minimum transportation and recovery charges.  These quantity ranges are near the generation limits defining SQGs (13.2 tons/year) and CESQGs 
(1.3 tons/year). 
 
 

Exhibit 5I.  Breakeven Point (tons/year) 
Where Onsite or Offsite Recycling is Potentially More Economical than Offsite Disposal or Recycling 

A B C D E F G H I 

DSW Options 1 & 2 DSW Option 3 DSW Option 7 Ite
m 

Waste 
Type 

Baseline 
Management 

Compliance 
Management 

Breakeven 
(tons/year) 

Compliance 
Management 

Breakeven 
(tons/year) 

Compliance 
Management 

Breakeven 
(tons/year) 

Offsite Disposal Wastes 

1 Organic 
Liquids 

Offsite 
Incineration 

Onsite 
Fractionation

/ 
Distillation 

≥ 194 Onsite 
Fractionation
/Distillation 

 
Offsite 

Fractionation
/ 

Distillation 

≥ 194 
 
 
 

≤ 194 
(if change to 

lower generator 
status) 

Onsite Fractionation/ 
Distillation 

≥ 194 
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Exhibit 5I.  Breakeven Point (tons/year) 
Where Onsite or Offsite Recycling is Potentially More Economical than Offsite Disposal or Recycling 

A B C D E F G H I 

DSW Options 1 & 2 DSW Option 3 DSW Option 7 Ite
m 

Waste 
Type 

Baseline 
Management 

Compliance 
Management 

Breakeven 
(tons/year) 

Compliance 
Management 

Breakeven 
(tons/year) 

Compliance 
Management 

Breakeven 
(tons/year) 

2 Electric 
Arc 
Furnace 
Emission 
Control 
Dust 
(K061) 

Stabilization 
and Subtitle D 

Landfill 

Onsite 
Smelting 

≥ 49,688 Onsite 
Smelting 

 
Offsite 

Smelting 

≥ 49,688 
 
 

≤ 38 

Onsite Smelting ≥ 49,688 

3 Electroplati
ng 
Wastewater 
Treatment 
Sludges 
(F006) 

Stabilization 
and Landfill 

Onsite 
Smelting 

Not 
Economical 
for Reported 

Waste 
Quantities 

Onsite 
Smelting 

 
Offsite 

Smelting 

Not Economical 
 
 

≤ 40.4 
(if change to 

lower generator 
status) 

Onsite Smelting Not Economical 
for Reported 

Waste Quantities 

4 Spent 
Carbon  
 

Offsite 
Incineration or 

Carbon 
Regeneration 

Onsite Carbon 
Regeneration 

Not 
Economical 
for Reported 

Waste 
Quantities 

Onsite Carbon 
Regeneration 

 
Offsite Carbon 
Regeneration 

Not Economical 
 
 

≥ 0 

Onsite Carbon 
Regeneration 

≥ 0.04 
(for toll 

agreements) 

5 Spent 
Catalyst 
(K171 & 
K172) 

Stabilization 
and Landfill 

Onsite 
Smelting 

Not 
Economical 
for Reported 

Waste 
Quantities 

Onsite 
Smelting 

 
Offsite 

Smelting 

Not Economical 
 
 

≥ 0.33 

Onsite Smelting <24.03 
(for toll 

agreements) 
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Exhibit 5I.  Breakeven Point (tons/year) 
Where Onsite or Offsite Recycling is Potentially More Economical than Offsite Disposal or Recycling 

A B C D E F G H I 

DSW Options 1 & 2 DSW Option 3 DSW Option 7 Ite
m 

Waste 
Type 

Baseline 
Management 

Compliance 
Management 

Breakeven 
(tons/year) 

Compliance 
Management 

Breakeven 
(tons/year) 

Compliance 
Management 

Breakeven 
(tons/year) 

6 Spent 
Aluminum 
Potliner  
(K088) 

Offsite 
Stabilization 
and Landfill 

Onsite 
Fluoride 
Recovery 

using Vortec 
technology 

Not 
Economical 
for Reported 

Waste 
Quantities 

Onsite 
Fluoride 
Recovery 

using Vortec 
technology 

Not Economical 
for Reported 

Waste Quantities 

Onsite Fluoride 
Recovery using Vortec 

technology 

Not Economical 
for Reported 

Waste Quantities 

7 Lead-
Bearing 
Materials 

Stabilization 
and Landfill 

Onsite 
Smelting 

Not 
Economical 
for Reported 

Waste 
Quantities 

Onsite 
Smelting 

 
Offsite 

Smelting 

Not Economical 
 

≤35 

Onsite Smelting Not Economical 
for Reported 

Waste Quantities 

Offsite Recovery 

8 Metal 
Recovery 
Wastes 

Offsite 
Smelting 

Onsite 
Smelting 

≥ 6,865 NA NA Onsite Smelting ≥ 6,865 

9 Solvent 
Recovery 
Wastes 

Offsite 
Solvent 

Recovery 

Onsite 
Fractionation/ 

Distillation 

≥ 123 NA NA Onsite Fractionation/ 
Distillation 

≥ 123 

10 Acid 
Recovery 
Wastes 

Offsite Acid 
Regeneration 

Onsite Acid 
Regeneration  

1.4 ≤X≤ 2.4 
14.1 ≤X≤ 21.8 

NA NA Onsite Acid 
Regeneration  

1.4 ≤X≤ 2.4 
14.1 ≤X≤ 21.8 

 
 

• Induced Onsite Recycling Cost Savings 
 
As displayed in Exhibit 5J, potential net annual cost savings are estimated for two groups of hazardous waste generators: 

• The 1st group of generators is those that currently recycle waste offsite but under the DSW rule may be induced to recycle onsite. 
• The 2nd group of generators is those that currently dispose wastes that may be induced to recycling either on- or offsite under the DSW rule. 
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The results for the lower-bound (“minimum”) estimate that includes all possible conditions are discussed below.  An upper-bound (“maximum”) cost 
estimate was derived assuming only two conditions (i.e., no speculative accumulation and generator notification of Agency for DSW exclusion), but 
the total estimated savings are essentially the same as the lower-bound estimate.  More facilities may benefit under the upper-bound assumptions.  
Induced recycling cost savings can result from generators currently recycling waste off site switching to onsite recycling post rule to obtain the 
benefits of the DSW rulemaking. 

• Option 1: Induced recycling cost savings from facilities that recovered wastes off site and electing to construct onsite recovery units because 
of potential cost savings are estimated to be between $34 and $53 million. 

• Option 2: Induced recycling cost savings from facilities that recovered wastes off site at facilities outside the same industry elect to construct 
onsite recovery units because of potential cost savings are estimated to be between $42 and $59 million. 

• Option 7: Induced recycling cost savings from facilities that recovered wastes off site at facilities outside the same industry elect to construct 
onsite recovery units because of potential cost savings are estimated to be between $49 and $59 million.  These results correspond to the 
calculated breakeven points presented in Exhibit 5I, Items 8 through 10 for metals, solvent, and acid recovery. 

 
 

Exhibit 5J.  Summary of Potential Incremental Cost Savings from Currently Regulated Hazardous Waste Offsite Recycling 
Induced to Onsite Recycling (2005 $) 

A B C D E F 

 DSW Recycling 
Exclusion Option 

Estimation Uncertainty Range 
(defined in Exhibit 3A) 

Count of Facilities with 
Potential Net Savings 

Potentially Affected 
Quantity 

(million tons/year) 

Potential Net Cost 
Savings  

(million$/year) 

Minimum (if 8 conditions) 196 (out of 4,317) 0.080 (out of 0.249) $34  

Medium (if 3 conditions) 200 (out of 4,342 0.096 (out of  0.364) $42 

1 1.  Onsite recycling 

Maximum (if 2 conditions) 205 (out of 4,504) 0.240 (out of 0.784) $53 

Minimum (if 10 conditions) 222 (out of 4,453) 0.100 (out of 0.264) $42 

Medium (if 4 conditions) 225 (out of 4,478) 0.110 (out of 0.388) $48 

2 2.  Intra-industry 

Maximum (if 2 conditions) 230 (out of 4,504) 0.254 (out of 0.808) $59 

Minimum (if 10 conditions) 274 (out of 4,320) 0.089 (out of 0.246) $49 

Medium (if 4 conditions) 279 (out of 4,344) 0.106 (out of 0.369) $60 

3 7.  Same Company 

Maximum (if 2 conditions) 284 (out of 4,370) 0.250 (out of 0.788) $70 
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For Option 1, the DSW exclusions results in a relaxation of RCRA permit requirements and RCRA liability concerns encouraging onsite 
recycling.  Large annual savings (medium estimate) result from no longer having to ship wastes long distances to recovery facilities and 
conducting the recovery process on site (-$5.5 million in post-rule residual hazardous waste landfill costs - $0.8 million in post-rule non-
hazardous residual landfill costs + $52.8 million in pre- and post-rule recovery process savings + $3.8 million in discontinued offsite recovery 
transportation costs - $3.9 million in residual disposal transport costs - $4.1 million in loading costs = $42.3 million in cost savings).  Firms 
are recycling both pre- and post-rule. Post-rule residual hazardous and non-hazardous waste landfill costs are presented.  Pre-rule these costs 
are imbedded in the price of commercial offsite recovery which is captured under the incremental pre- and post-rule recovery process savings. 
 For Option 2, the DSW exclusions results in a relaxation of RCRA permit requirements and RCRA liability concerns encouraging 
onsite recycling.  Large annual savings (medium estimate) result from no longer having to ship wastes long distance to recovery facilities and 
conducting the recovery process on site (-$7.0 million in post-rule residual hazardous waste landfill costs - $1.0 million in post-rule non-
hazardous residual landfill costs + $65.6 million in onsite recovery process savings + $0.4 million in discontinued offsite recovery 
transportation costs - $5.0 million in residual disposal transport costs - $5.3 million in loading costs = $47.7 million in cost savings). 
 Similarly, for Options 1 and 2, the DSW exclusions results in a relaxation of RCRA permit requirements and RCRA liability concerns 
encouraging onsite recycling.  Large annual savings (medium estimate) result from no longer having to ship wastes long distance to recovery 
facilities and conducting the recovery process on site (-$7.0 million in post-rule residual hazardous waste landfill costs - $1.0 million in post-
rule non-hazardous residual landfill costs + $63.1 million in onsite recovery process savings + $13.8 million in discontinued offsite recovery 
transportation costs - $5.1 million in residual disposal transport costs - $5.0 million in loading costs = $58.8 million in cost savings). 
 Induced recycling cost savings can result from generators who dispose quantities for seven waste types with high recovery potential 
switching to onsite recycling post rule to obtain the benefits of the DSW rulemaking.  For the Options 1 and 2 medium cost savings estimates 
(Exhibit 5K), approximately $20 million per year (excluding incremental state tax savings) in potential incremental cost savings are estimated 
for 139 out of 6,321 facilities (2.2%) and 41,484 tons/year of disposed hazardous waste if the quality of the waste is sufficient for recovery.  
These results correspond to the calculated breakeven points presented in Exhibit 5I, Column E, items 1 through 7. 
 A significant limitation is that it is unknown if all seven of these wastes are of sufficient quality for recovery.  Four of the seven wastes 
types have been identified as likely having sufficient constituent mix/concentration quality for recovery: 

1. Emission control dust (K061) from the steel works industry has a past history of being recovered for zinc values prior to the delisting of 
the significantly cheaper Envirosource stabilization technology. 

2. Spent aluminum potliner (K088) from the aluminum industry has a proven technology for recovering fluoride values.  The Vortec 
technology has been implemented at least at two sites (one site did go bankrupt) and licensing agreements can be arranged for 
construction at other sites.  The Vortec technology meets universal treatment standards for potliner waste. 

3. Spent catalyst (K171/K172) from the petroleum refining industry is believed to be recoverable based on communications with 
reclaimers. 

4. Electroplating wastewater treatment sludge (F006) is believed to be recoverable if the waste has at least a 2% content of a desired metal 
or bimetal concentrations if economics are favorable based on communications with reclaimers.  For the remaining three wastes (spent 
carbon, lead-bearing materials, and organic liquids) the uncertainty whether they are of sufficient quality for recovery is increased. 

For the Option 3 medium cost savings estimate (Exhibit 5L), approximately $35 million per year (excluding incremental state tax savings) in 
potential incremental cost savings are estimated for between 1,479 out of 6,321 facilities (23%) and 64,895 tons/year of disposed hazardous 
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waste if the quality of the waste is sufficient for recovery.  These results correspond to the calculated breakeven points presented in Exhibit 
5I, Column G, Items 1 through 7. 
 For the Options 4 and 5 medium cost savings estimates (Exhibit 5M), approximately $30 million per year (excluding incremental state 
tax savings) in potential incremental cost savings are estimated for between 1,381 out of 6,321 facilities (22%) and 58,550 tons/year of 
disposed waste if the quality of the waste is sufficient for recovery. 
 For the Option 7 medium cost savings estimate (Exhibit 5N), approximately $22 million per year (excluding incremental state tax 
savings) in potential incremental cost savings are estimated for between 233 out of 6,321 facilities (3.7%) and 42,315 tons/year of disposed 
hazardous waste if the quality of the waste is sufficient for recovery.  These results correspond to the calculated breakeven points presented in 
Exhibit 5I, Column G, items 1 through 7. 
 For those 2003 generators that disposed the seven waste types identified with sufficient quality for recovery either onsite or offsite, the 
total estimated annual cost savings is $20 million for the Options 1 and 2 medium cost savings estimates.  The greatest annual savings result 
from the value of the recovered products ($28.6 million).  The incremental pre-rule and post-rule management and transport costs are 
negative ($6.5 million in post-rule residual hazardous waste landfill cost savings - $0.5 million in post-rule non-hazardous waste landfill costs 
+ $4.8 million in pre-rule disposal transportation cost savings - $17.8 million in post-rule onsite recovery system costs - $0.8 million in post-
rule recovery transportation - $0.5 million in loading costs = -$8.3 million in costs). 
 The total medium estimated annual cost savings is $35 million for Option 3.  The greatest annual savings result from the value of the 
recovered products ($36.2 million).  The incremental pre-rule and post-rule management and transport costs are slightly negative ($22.2 
million in post-rule residual hazardous waste landfill cost savings - $0.5 million in post-rule residual non-hazardous waste landfill costs + 
$17.1 million in pre-rule disposal transportation cost savings - $11.5 in post-rule recovery transport costs - $17.8 million in post-rule onsite 
recovery system costs - $11.6 million in offsite post-rule recovery costs - $0.5 million in loading costs = - $2.6 million in costs). 
 The total medium estimated annual cost savings is $30 million for Options 4 and 5.  The greatest annual savings result from the value of 
the recovered products ($34.5 million in value from the recovered products).  The incremental pre-rule and post-rule management and 
transport costs are slightly negative ($20.1 million in post-rule residual hazardous waste landfill cost savings + $15.8 million in pre-rule 
disposal transportation cost savings - $9.5 in post-rule recovery transport costs - $17.8 million in post-rule onsite recovery system costs - $9.2 
million in offsite post-rule recovery costs - 0.5 in loading costs = - $1.1 million in costs).  Generators conducting due diligence audits on 
recyclers and obtaining financial assurance are additional significant costs at -$2.4 million/year and -$1.7 million/year, respectively. 
 The total medium estimated annual cost savings is $22 million for Option 7.  The greatest annual savings result from the value of the 
recovered products ($29.6 million).  The incremental pre-rule and post-rule management and transport costs are negative ($7.9 million in 
post-rule residual hazardous waste landfill cost savings - $0.5 million in post-rule non-hazardous waste landfill costs + $4.8 million in pre-
rule disposal transportation cost savings - $17.8 million in post-rule onsite recovery system costs - $0.8 million in post-rule recovery 
transportation - $0.5 million in loading costs = -$6.9 million in costs). 
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Exhibit 5K.  Summary of Potential Incremental Cost Savings from Conducting Onsite Recycling 
Instead of Offsite Disposal by Waste Type 

(Regulatory Options 1 & 2) 

A B C C D E 

 Waste Types Estimation Uncertainty Range 
(defined in Exhibit 3A) 

No. Affected 
Facilities 

Affected Quantity 
(tons/year) 

Potential Net Cost 
Savings 

($millions/year) 

Minimum (if Option 1 w/8 & 
Option 2 w/10 conditions) 

117 out of 4,351 25,682 out of 96,279 $9.9 

Medium (if 3 & 4 conditions, 
respectively) 

139 out of 4,373 41,484 out of 127,880 $20.0 

1 Organic Liquids 

Maximum (if 2 conditions each) 161 out of 4,395 133,481 out of 311,875 $91.9 

Minimum (ibid) 0 out of 74 0 out of 422,197 $0 

Medium (ibid) 0 out of 74 0 out of 423,197 $0 

2 Electric Arc 
Furnace Emission 
Control Dust 
(K061) Maximum (ibid) 1 out of 75 49,689 out of 472,885 $0.08 

Minimum (ibid) 0 out of 363 0 out of 16,034 $0 

Medium (ibid) 0 out of 365 0 out of 17,111 $0 

3 Electroplating 
Wastewater 
Treatment Sludges 
(F006) Maximum (ibid) 0 out of 367 0 out of 18,565 $0 

Minimum (ibid) 0 out of 276 0 out of 1,582 $0 

Medium (ibid) 0 out of 277 0 out of 1,704 $0 

4 Spent Carbon 

Maximum (ibid) 0 out of 279 0 out of 2,289 $0 

Minimum (ibid) 2 out of 78 3,412 out of 13,841 $0.06 5 Spent Catalyst 
(K171 & K172) 

Medium (ibid) 0 out of 78 0 out of 13,841 $0 



 

 
 122 

Exhibit 5K.  Summary of Potential Incremental Cost Savings from Conducting Onsite Recycling 
Instead of Offsite Disposal by Waste Type 

(Regulatory Options 1 & 2) 

A B C C D E 

 Waste Types Estimation Uncertainty Range 
(defined in Exhibit 3A) 

No. Affected 
Facilities 

Affected Quantity 
(tons/year) 

Potential Net Cost 
Savings 

($millions/year) 

Maximum (ibid) 0 out of 79 0 out of 19,390 $0 

Minimum (ibid) 0 out of 13 0 out of 25,708 $0 

Medium (ibid) 0 out of 13 0 out of 25,708 $0 

6 Spent Aluminum 
Potliner (K088) 

Maximum (ibid) 0 out of 13 0 out of 25,708 $0 

Minimum (ibid) 0 out of 1,135 0 out of 56,176 $0 

Medium (ibid) 0 out of 1,141 0 out of 76,088 $0 

7 Lead-Bearing 
Materials 

Maximum (ibid) 0 out of 1,147 0 out of 169,396 $0 

Minimum 119 out of 6,290 29,094 out of 632,817 $9.9 

Medium 139 out of 6,321 41,484 out of 685,529 $20.0 

8 Total 

Maximum 162 out of 6,355 183,170 out of 1,020,108 $92.0 
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Exhibit 5L.  Summary of Potential Incremental Cost Savings from Conducting Onsite Recycling 
Instead of Offsite Disposal by Waste Type 

(Regulatory Option 3) 

A B C C D E 

 Waste Types Estimation Uncertainty Range 
(defined in Exhibit 3A) 

No. Affected 
Facilities 

Affected Quantity 
(tons) 

Potential Net Cost 
Savings 

($million/year) 

Minimum (if 10 conditions) 302 out of 4,351 26,866 out of 96,279 $11.1 

Medium (if 3 conditions) 324 out of 4,373 42,666 out of 127,880 $21.2 

1 Organic Liquids 

Maximum (if 2 conditions) 346 out of 4,395 134,663 out of 311,875 $93.1 

Minimum (ibid) 21 out of 74 266 out of 422,197 $0.1 

Medium (ibid) 21 out of 74 266 out of 423,197 $0.1 

2 Electric Arc Furnace 
Emission Control 
Dust (K061) 

Maximum (ibid) 43 out of 75 49,955 out of 472,885 $1.5 

Minimum (ibid) 191 out of 363 2,429 out of 16,034 $1.4 

Medium (ibid) 194 out of 365 2,534 out of 17,111 $1.5 

3 Electroplating 
Wastewater 
Treatment Sludges 
(F006) Maximum (ibid) 194 out of 367 2,534 out of 18,565 $1.5 

Minimum (ibid) 263 out of 276 1,582 out of 1,582 $6.9 

Medium (ibid) 264 out of 277 1,704 out of 1,704 $7.1 

4 Spent Carbon 

Maximum (ibid) 266 out of 279 2,289 out of 2,289 $7.7 

Minimum (ibid) 60 out of 78 12,473 out of 13,841 $0.3 

Medium (ibid) 71 out of 78 13,841 out of 13,841 $0.4 

5 Spent Catalyst 
(K171 & K172) 

Maximum (ibid) 72 out of 79 19,390 out of 19,390 $0.4 

6 Spent Aluminum Minimum (ibid) 0 out of 13 0 out of 25,708 $0 
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Exhibit 5L.  Summary of Potential Incremental Cost Savings from Conducting Onsite Recycling 
Instead of Offsite Disposal by Waste Type 

(Regulatory Option 3) 

A B C C D E 

 Waste Types Estimation Uncertainty Range 
(defined in Exhibit 3A) 

No. Affected 
Facilities 

Affected Quantity 
(tons) 

Potential Net Cost 
Savings 

($million/year) 

Medium (ibid)  0 out of 13 0 out of 25,708 $0 Potliner (K088) 

Maximum (ibid) 0 out of 13 0 out of 25,708 $0 

Minimum (ibid) 623 out of 1,135 3,822 out of 56,176 $4.6 

Medium (ibid) 626 out of 1,141 3,884 out of 76,088 $4.9 

7 Lead-Bearing 
Materials 

Maximum (ibid) 626 out of 1,147 3,884 out of 169,396 $4.9 

Minimum 1,460 out of 6,290 47,438 out of 632,817 $24.4 

Medium 1,479 out of 6,321 64,895 out of 685,529 $35.2 

8 Total 

Maximum 1,547 out of 6,355 212,715 out of 1,020,108 $107.8 
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Exhibit 5M.  Summary of Potential Incremental Cost Savings from Conducting Onsite Recycling 
Instead of Offsite Disposal by Waste Type 

(Regulatory Option 4) 

A B C C D E 

 Waste Types Uncertainty Estimation Range 
(defined in Exhibit 3A) 

No. Affected 
Facilities 

Affected Waste Quantity 
(tons/year) 

Potential Net Cost 
Savings 

($million/year) 

Minimum (if 17 conditions) 120 out of 4,351 25,712 out of 96,279 $9.5 

Medium (if 8 conditions) 301 out of 4,373 42,629 out of 127,880 $20.0 

1 Organic Liquids 

Maximum (if 2 conditions) 347 out of 4,395 134,758 out of 311,875 $93.0 

Minimum (ibid) 18 out of 74 164 out of 422,197 $0.07 

Medium (ibid) 20 out of 74 233 out of 423,197 $0.08 

2 Electric Arc Furnace 
Emission Control 
Dust (K061) 

Maximum (ibid) 22 out of 75 49,955 out of 472,885 $0.03 

Minimum (ibid) 160 out of 363 1,525 out of 16,034 $0.7 

Medium (ibid) 173 out of 365 1,882 out of 17,111 $0.9 

3 Electroplating 
Wastewater 
Treatment Sludges 
(F006) Maximum (ibid) 194 out of 367 2,534 out of 18,565 $1.5 

Minimum (ibid) 237 out of 276 1,554 out of 1,582 $6.1 

Medium (ibid) 245 out of 277 1,691 out of 1,704 $6.3 

4 Spent Carbon 

Maximum (ibid) 266 out of 279 2,289 out of 2,289 $7.7 

Minimum (ibid) 41 out of 78 6,778 out of 13,841 $0.2 

Medium (ibid) 45 out of 78 8,931 out of 13,841 $0.2 

5 Spent Catalyst 
(K171 & K172) 

Maximum (ibid) 73 out of 79 19,390 out of 19,390 $0.4 

6 Spent Aluminum Minimum (ibid) 0 out of 13 0 out of 25,708 $0 
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Exhibit 5M.  Summary of Potential Incremental Cost Savings from Conducting Onsite Recycling 
Instead of Offsite Disposal by Waste Type 

(Regulatory Option 4) 

A B C C D E 

 Waste Types Uncertainty Estimation Range 
(defined in Exhibit 3A) 

No. Affected 
Facilities 

Affected Waste Quantity 
(tons/year) 

Potential Net Cost 
Savings 

($million/year) 

Medium (ibid) 0 out of 13 0 out of 25,708 $0 Potliner (K088) 

Maximum (ibid) 0 out of 13 0 out of 25,708 $0 

Minimum (ibid) 579 out of 1,135 2,716 out of 56,176 $2.6 

Medium (ibid) 597 out of 1,141 3,184 out of 76,088 $2.8 

7 Lead-Bearing 
Materials 

Maximum (ibid) 626 out of 1,147 3,875 out of 169,396 $4.9 

Minimum 1,155 out of 6,290 54,482 out of 632,817 $19.5 

Medium 1,381 out of 6,321 58,550 out of 685,529 $30.3 

8 Total 

Maximum 1,528 out of 6,355 212,800 out of 1,020,108 $107.5 
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Exhibit 5N.  Summary of Potential Incremental Cost Savings from Conducting Onsite Recycling 
Instead of Offsite Disposal by Waste Type 

(Regulatory Option 7) 

A B C C D E 

 Waste Types Uncertainty Estimation Range 
(defined in Exhibit 3A) 

No. Affected 
Facilities 

Affected Waste Quantity 
(tons/year) 

Potential Net Cost 
Savings 

($million/year) 

Minimum (if 10 conditions) 117 out of 4,351 25,682 out of 96,279 $9.9 

Medium (if 4 conditions) 139 out of 4,373 41,484 out of 127,880 $20.0 

1 Organic Liquids 

Maximum (if 2 conditions) 161 out of 4,395 133,481 out of 311,875 $91.9 

Minimum (ibid) 0 out of 74 0 out of 422,197 $0 

Medium (ibid) 0 out of 74 0 out of 423,197 $0 

2 Electric Arc Furnace 
Emission Control 
Dust (K061) 

Maximum (ibid) 1 out of 75 49,689 out of 472,885 $0.08 

Minimum (ibid) 0 out of 363 0 out of 16,034 $0 

Medium (ibid) 0 out of 365 0 out of 17,111 $0 

3 Electroplating 
Wastewater 
Treatment Sludges 
(F006) Maximum (ibid) 0 out of 367 0 out of 18,565 $0 

Minimum (ibid) 54 out of 276 551 out of 1,582 $1.6 

Medium (ibid) 54 out of 277 551 out of 1,704 $1.7 

4 Spent Carbon 

Maximum (ibid) 55 out of 279 968 out of 2,289 $2.1 

Minimum (ibid) 0 out of 78 0 out of 13,841 $0 

Medium (ibid) 0 out of 78 0 out of 13,841 $0 

5 Spent Catalyst 
(K171 & K172) 

Maximum (ibid) 0 out of 79 0 out of 19,390 $0 

6 Spent Aluminum Minimum (ibid) 0 out of 13 0 out of 25,708 $0 
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Exhibit 5N.  Summary of Potential Incremental Cost Savings from Conducting Onsite Recycling 
Instead of Offsite Disposal by Waste Type 

(Regulatory Option 7) 

A B C C D E 

 Waste Types Uncertainty Estimation Range 
(defined in Exhibit 3A) 

No. Affected 
Facilities 

Affected Waste Quantity 
(tons/year) 

Potential Net Cost 
Savings 

($million/year) 

Medium (ibid) 0 out of 13 0 out of 25,708 $0 Potliner (K088) 

Maximum (ibid) 0 out of 13 0 out of 25,708 $0 

Minimum (ibid) 40 out of 1,135 281 out of 56,176 $0.3 

Medium (ibid) 40 out of 1,141 281 out of 76,088 $0.3 

7 Lead-Bearing 
Materials 

Maximum (ibid) 40 out of 1,147 281 out of 169,396 $0.3 

Minimum 211 out of 6,290 26,515 out of 632,817 $11.8 

Medium 233 out of 6,321 42,315 out of 685,529 $22.0 

8 Total 

Maximum 257 out of 6,355 184,419 out of 1,020,108 $94.4 
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Chapter 6 
Net Cost Savings Impact Estimates 

 
 
6A. Interpretation of Net Cost Savings Impact Estimates 
 
This chapter presents estimates of the average annualized net cost savings based on the combined (i.e., net) impacts from the Chapter 3 
RCRA regulatory burden reduction cost savings, plus the Chapter 4 DSW exclusion options implementation condition costs, plus the Chapter 
5 micro-economic break-even analysis for potential new recycling.  Exhibits 6A, 6B, and 6C present the annual net impact estimates (i.e. net 
savings per year) for each DSW rulemaking option on an aggregate nationwide basis.  Exhibit 6D provides explanations and interpretive 
notes for each type of impact estimate (i.e. facility counts, waste tonnages, and cost savings) displayed in Exhibits 6A, 6B, and 6C.  Exhibit 
6E presents the annual net savings estimates for each option on an average per-facility and average per-ton basis. 
 
• Option 1: The scope of this option excludes wastes currently recycled onsite.  Generators who currently recycle wastes offsite or 

dispose wastes on or offsite now may find it more economical to construct an onsite recycling operation post-rule especially 
given no permit is required.  Under Option 1 facilities are assumed to continue using their offsite captive recycling 
facilities.  It is assumed they will continue to gain benefits from the capital they have sunk in their offsite captive recycling 
facilities.  Option 1 does not attempt to estimate that facilities going to captive facilities will switch to onsite recycling, 
because they have sunk capital cost benefits to take into consideration in addition to the cost consideration described in the 
following example: 

Example: Assume an offsite captive recycling facility is shared by six facilities.  Two of the six facilities may 
generate large enough quantities to economically construct an onsite recycling facility.  The cost 
estimate would not capture the potential increased cost to that company to operate the existing captive 
recycling facility using the smaller waste quantities from the four remaining facilities.  It may no longer 
be economical for them to run their existing captive facilities with the smaller waste flows. 

Note: This RIA does not assume that companies with offsite captive recycling facilities will switch to onsite recycling. 
 

• Option 2: The scope of this option excludes wastes currently recycled onsite or transferred offsite for recycling within the same 
industry.  Under Option 2 generators who currently recycle wastes offsite outside their industry or dispose wastes on or 
offsite now may find it more economical to construct an onsite recycling operation post-rule.  For Option 2 a limitation is 
this analysis does not evaluate the potential for industries to construct a shared (“captive”) offsite facility because of the 
complexity of this type of analysis.  It would be difficult to assess how many units need to be constructed by each 4-digit 
NAICS industry subsector, how many facilities will share in the expense of each unit, and where these units will be 
constructed.  Also, under Option 2 facilities gain the benefits of the DSW exclusion by continuing to use their offsite 
captive recycling facilities.  In addition they continue to gain benefits from the capital they have sunk in their offsite captive 
recycling facilities.  This analysis does not attempt to estimate that facilities going to captive facilities will switch to onsite 
recycling under Option 2 because they have sunk capital cost benefits to take into consideration in addition to the cost 
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consideration, as described in the example above for Option 1. 
 
• Options 3, 4, 5: Under the relatively broader (i.e., inter-industry) exclusion options of Options 3, 4, 5, generators who currently 

dispose wastes may find it more economical to construct either onsite recycling operations or ship to offsite commercial 
recycling facilities post-rule.  Once again, for Options 3, 4, 5 this analysis did not evaluate the potential for industries or 
companies to construct a shared offsite facility because of the complexity of this type of analysis.  A break-even cost 
analysis (“financial test”) is conducted to determine if it is economically feasible for generators to recycle currently 
recycled wastes onsite rather than offsite, or to recycle currently disposed wastes either onsite or offsite post-rule. 

 
• Option 6: The following methodology was used to develop the aggregate annualized impact estimate for Option 6.  There is one 

RCRA hazardous waste program which may provide a preliminary indicator of the number of cases per year that might be 
expected for this option: the case-by-case RCRA hazardous waste “delisting” program (40 CFR 260.22).  According to a 
review of that program conducted by OSW in June 200255, the RCRA delisting program granted a total 136 wastestream 
delistings over its initial 20-year period (1980 to 1999), which represents an average annual case-by-case activity level of 
about seven delistings per year.  For this option, annual cost estimates were cumulatively summed over a future 20-year 
period assuming an additional 7 new recycling variances per year (which mirrors the RCRA “delisting” study period, but 
does not represent an assumption that Option 6 case-by-case petitions submissions/approvals are expected to cease after 20 
years).  The 20 years of annual costs were then annualized using a 7% discount rate.  For estimating the affected quantities 
and costs the number of affected facilities was determined using an arithmetic series with 7 new facilities filing for a DSW 
variance per year. The total cost estimate reflects total present worth dollars for 20 years of DSW variances annualized over 
20 years.  In year one, 7 facilities are affected.  In year two, 14 facilities are affected.  In year 10, 70 facilities are affected.  
In year 20, 140 facilities are affected.  The mean over 20 years is 73.5 average annual affected facilities.  An annual total of 
74 affected facilities is used for estimating affected quantities. 

 
• Option 7: The scope of this option excludes all wastes currently: 

• recycled onsite, plus 
• transferred offsite for recycling within the same company, plus 
• transferred offsite for recycling under a tolling contract. 

Under Option 7 generators who currently recycle wastes offsite outside their company or dispose wastes on or offsite now 
may find it more economical to construct an onsite recycling operation post-rule.  Note that for Option 7 a limitation is that 
this analysis did not evaluate the potential for companies to construct a shared (“captive”) offsite recycling unit because of 
the complexity of the analysis.  It would be difficult to assess how many recycling units need to be constructed by each 
multi-facility company, how many facilities will share in the expense of each unit, and where these units will be 

                                                 
55  USEPA Office of Solid Waste, Economics, Methods & Risk Analysis Division (EMRAD), “RCRA Hazardous Waste Delisting: The First 20 Years (Program Evaluation)”, 
prepared by Abt Associates and Glenn Farber (EMRAD Regulatory Impact Analyst), June 2002, 32 pages; http://www.epa.gov/epaoswer/hazwaste/id/delist 
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constructed.  Also, under Option 7 facilities gain the benefits of the DSW exclusion by continuing to use their offsite 
captive recycling facilities.  In addition they continue to gain benefits from the capital they have sunk in their offsite 
captive recycling facilities.  This analysis does not attempt to estimate that facilities using captive facilities will switch to 
onsite recycling under Option 7 because they have sunk capital costs to take into consideration in addition to the cost 
consideration described in the example for Option 1 above. 

 
 
6B. Comparison of Net Cost Savings Impact Results with OSW’s 2003 RIA 
 

• Comparison to the Main Option of the 2003 Proposed Rule 
 
The biggest differences comparing the 4-digit NAICS intra-industry Option 2 of this RIA, which has a “maximum” impact of $156 
million/year associated with 0.984 million tons/year waste affected, to the prior 2003 RIA estimate of $172 million to $178 million/year net 
cost savings associated with 1.534 million to 1.570 million tons/year affected for the 2003 co-proposed “Option 1” and “Option 2” variations 
of the 4-digit NAICS intra-industry exclusion, are: 
 

• OSW re-designed this RIA methodology to incorporate: 
o Public's comments, where appropriate, on OSW’s 2003 DSW proposed rule RIA 
o Newer (2003) baseline hazardous waste tons database (which are lower than the prior 1997/99 tons database). 

• The maximum cost savings estimate of $156 million/year for Option 2 of the DSW supplemental proposed rule is a decrease of 
approximately 11% compared to the $175 million/year average impact (i.e., ($172 million + $178 million per year)/2 = $175 
million/year) for the 2003 DSW proposed rule main option, primarily because of the modification of the assay value assumptions to 
account for uncertainty in the quality of the waste for recycling, added costs for recycling lower-quality wastes and their residuals, and 
pass-through of salvage value revenues from the recycler to the generator as part of the calibration of the pre-rule cost estimates to 
“zero out” any estimated pre-rule switches to recycling.  This calibration step was not conducted for the 2003 DSW proposed rule. 

• 18 industrial hazardous wastes identified as new recycling candidates in proposed rule comments have been added into the RIA. 
• The analysis includes all disposed organic liquids rather than a subset limited to the industries reporting the larger disposed organic 

liquid quantities in the 2003 RIA.  The DSW supplemental proposed rule estimate for Option 2 would be $64 million/year if disposed 
organic liquids are excluded from the analysis similar to the 2003 RIA estimate of $175 million/year net cost savings. 

• Estimated savings from a potential shift in disposed organic liquids to on- or offsite recycling have been included in the results and 
were not included in the $175 million/year estimate in the 2003 DSW proposed rule RIA because of the uncertainty in the quality of 
the waste for recycling.  This revised RIA reduced the estimated potential solvent recovery fraction from 67% to 33.5% and reduced it 
again by another 50% to reflect the portion of sufficient quality for reuse.  Ultimately, the estimated recovered solvent fraction of the 
waste is 16.75% (i.e., 33.5% x 50%).  The estimated savings are very dependent on the solvent fraction assumption and the estimated 
value of the recovered product (i.e., $3,580/ton average price for MEK, TCE and methylene chloride times a 0.288 (28.8%) 
effectiveness/assay value = $1,031/ton). 
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• Comparison to New Recycling Estimates from the 2003 RIA 

 
In addition to the general methodological and data factors identified above to explain differences in the regulatory impact estimates of this 
RIA to the 2003 DSW proposed rule RIA, the following factors explain why the fraction of materials associated with future induced new 
recycling switchover from disposal estimated in this RIA is lower than the 2003 RIA: 
 

• 2006 RIA: 10% to 20% of total affected materials (i.e., 0.027 million to 0.213 million tons/year induced new recycling compared to 
0.240 million to 1.701 million tons/year total materials affected across all eight options) 

• 2003 RIA 31% of total affected materials (i.e., 0.475 million to 0.486 million tons/year induced new recycling compared to 1.534 
million to 1.570 million tons/year total affected materials for the 4-digit NAICS main option): 

 
The explanation for this difference is in the methodological design and underlying data of the 2003 RIA compared to this RIA: 
 

• Both the 2003 and 2006 RIA methodologies for estimating potential future switchover from current disposal to new recycling included 
a financial "break-even" micro-economic analysis to determine possible switching, however, the 2003 RIA also included a very 
simplistic assumption that all of the 0.032 million tons/year decline in recycling of affected wastes between the 1997 and 1999 BR 
data years, regardless of "break-even" consideration, would simply revert back to recycling because of the DSW rule.  The 2006 
switchover estimation methodology does not contain this simplistic assumption, and instead, subjects all of the potentially affected 
waste quantities (tons/year) to the micro-economic "break-even" analysis.  In comparison, the extra 0.032 million tons/year from the 
2003 RIA would increase the 0.027 million to 0.213 million tons/year switchover estimates in the 2006 RIA by 15% to 119% if 
added. 

• Because of (a) mid-2000s strong US energy demand markets and relatively high energy supply market prices, and (b) the fact that none 
of the DSW rule options include energy recovery and fuel blending industrial operations for exclusion eligibility (which eliminates 
economic incentive for switchover investment from offsite to onsite energy recovery and fuel blending, although there could be 
economic incentive under the DSW options to induce switchover from energy recovery and fuel blending to recycling), this RIA 
excludes from the baseline 2003 BR database waste quantities (0.458 million tons/year; see Exhibit 2W) currently managed by energy 
recovery (BR data code H050) and fuel blending (H061), assuming that wastes currently (pre-rule) managed by these two methods 
will continue post-rule.  In contrast, the 2003 RIA included energy recovery and fuel blending in the baseline (pre-rule) waste disposal 
dataset and subjected the corresponding quantity (0.305 million tons/year in the 1999 BR) to the break-even analysis for potential 
switchover to recycling under the DSW rule. 

• The 25% decline (i.e., 9.85 million tons/year drop) between the 1999 BR database 40.03 million tons/year generation universe (used in 
the 2003 RIA), and the 2003 BR database 30.18 million tons/year generation universe (used in this RIA), so there is a comparatively 
smaller universe of potentially affected materials (i.e., baseline US nationwide hazardous waste annual tonnage). 

• The 73% increase (i.e., 0.905 million tons/year gain) in baseline recycling between the 1999 BR database (1.239 million tons/year) and 
the 2003 BR database (2.144 million tons/year), so there is a comparatively smaller disposal annual tonnage baseline to simulate as 
potentially switching to future recycling in this RIA. 
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• Minor adjustments to economic factors applied in the "break-even" analysis to determine potential disposal-to-recycling switchovers: 
o Changes to estimated capital costs for construction of new onsite industrial recycling operations; and 
o Changes in market prices of recovered materials (i.e., metals, solvents, other). 

 
 
6C. Sensitivity Analyses 
 

• Sensitivity Analysis #1 of 5: Possible State Government Non-Adoption of DSW Rule Options 
 
Based on the “Medium” net impact estimates, the bottom two rows of Exhibit 6F presents two alternative state-by-state breakdowns of 
average annual impacts according to two scenarios: 

• All states adopt the respective voluntary options (i.e., 100% state adoption); 
• Only some states adopt the options; for this scenario potential non-adopting states are indicated in Exhibit 6F with shaded cells, 

based on OSW’s analysis of 26 state government comments submitted to the USEPA Docket in response to OSW’s 28 October 
2003 proposed rule (note: state government and other public comments are available in Docket ID No. RCRA-2002-0031 at: 
http://www.regulation.gov). 

 
 

• Sensitivity Analysis #2 of 5: Year-to-Year Fluctuation in Affected Waste Quantities 
 
Because this RIA is based on the most recent data year for RCRA hazardous wastes as of 2006 — USEPA’s year 2003 RCRA Biennial 
Report waste facilities and waste quantities —  it is important to consider the year-to-year variability (fluctuations) in this waste data in prior 
years, to determine the extent to which future data years beyond 2003, may also fluctuate.  Year-to-year fluctuations in volume of US 
industrial activity and the economy cause annual fluctuations in waste generation, which implies that actual net impacts of each option will 
fluctuate in future years, compared to the estimates presented in this study based on 2003 data. 
 For purpose of illustrating annual RCRA waste fluctuations, Exhibits 6G and 6H present 1997-2003 historical time-trend data for 
annual facility counts and annual hazardous waste quantities (tons/year) recycled (Exhibit 6G) and disposed (Exhibit 6H).  The data are from 
OSW’s RCRA Hazardous Waste Biennial Report “National Analysis” reports.56  Exhibits 6G and 6H provide annual percentage deviations 
for each time-trend metric (i.e., facility counts and tons/year), relative to the annual average values for the 7-year historical period.  Compared 
to the 7-year average quantities, the 1997-2003 hazardous waste data trends show that: 
 

• Baseline hazardous waste recycling has varied (from Exhibit 6G): 
o -54% to +54% by annual recycler facility count 
o -41% to +38% by annual tonnage recycled 

                                                 
56  http://www.epa.gov/epaoswer/hazwaste/data/biennialreport/index.htm 
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• Baseline hazardous waste disposal has varied (from Exhibit 6H): 
o -23% to +30% by annual disposal facility count 
o -17% to +22% by annual tonnage disposed. 

 
Based on the minimum and maximum annual deviation percentages over these four deviation ranges, the national impacts of the DSW rule 
could range from -/+54% on any given future year, compared to the average annualized impact estimates presented in this RIA. 
 This range is not a statistical confidence interval; it represents the overall minimum and maximum range in percentage variation 
between 1997-2003 annual counts of industrial facilities which reported recycling RCRA hazardous wastes to the RCRA Biennial Report, 
compared to the average count over that 7-year period of 534 facilities reporting each year.  Applying the statistical “Empirical Rule” to the 
normally distributed four data points (i.e., 302, 245, 822, 767, respectively, with skewness = -0.0012 indicating bell-shaped data distribution), 
produces an n-1 sample standard deviation of 303, relative to which +/-54% has an associated statistical z-score of 0.953 representing 34% 
probability of observing future variations outside of the +/-54% empirical range. 
 The purpose of this time-trend deviation computation is to provide an aggregate indicator of how national waste quantities fluctuate 
year-to-year.  The reason this relatively short (but recent) historical period is presented in this study, is for purpose of data consistency, 
because USEPA’s RCRA Biennial Report (BR) discontinued collection of industrial wastewaters after 1995, so that BR database years prior 
to 1997 which include both wastewaters and non-wastewaters, are inconsistent with the post-1995 data years which exclude wastewaters.  
There are at least two major reasons for annual fluctuations in the quantity of hazardous wastes reported as disposed and recycled: 
 

• Regulatory activity: OSW may add or subtract industrial byproducts (secondary materials) to the RCRA hazardous waste regulatory 
program, such that in any year, the number and types of wastes covered by the RCRA program may vary, by: 

o Adding new wastestreams to the program using the “listing” procedure at 40 CFR 261.11 
o Removing wastestreams from the RCRA program using the “delisting” procedure at 40 CFR 260.22. 

Therefore, such changes may also affect the types of industries, industrial facilities, and hazardous wastes that 
may be affected in any future by the DSW rulemaking.  USEPA publishes in the Federal Register its Regulatory 
Agenda twice per year (May and October).  USEPA’s October 2005 Regulatory Agenda list of actions for 
OSW’s RCRA program consists of 33 pre-rulemaking, proposed, soon to become final, long-term, and recently 
completed regulatory actions, of which at least 11 may affect (i.e., increase or decrease) future annual waste 
quantities managed under the RCRA waste program for certain industries and certain types of wastes (source: 
http://www.epa.gov/federalregister/unified.htm). 

• Economic activity: Because of annual fluctuations in: 
o Global, national and regional macro-economic conditions, 
o Industrial materials market conditions, and 
o Waste management and recycling markets, 

the types, quantities, and waste management practices of certain companies (facilities) and industries may 
change accordingly (e.g., expand or contract waste generation quantities, or switch between disposal or 
recycling of their wastes). 
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• Sensitivity Analysis #3 of 5: Within-Year Discrepancy Between Waste Generation & Management Quantities 

 
For any single data year, the total quantity (tons) of hazardous wastes reported as “generated” in the RCRA biennial report by LQGs, does not 
match the total quantity (tons) of hazardous wastes reported as “managed” by TSDRFs.  This discrepancy may to a large degree result from 
the fact that typically 17% to 24% of hazardous wastes generated in recent years (1997-2003) are reported as transported (i.e., shipped) either 
(1) to another industrial unit with a separate USEPA ID number within the same LQG facility or (2) offsite for management at a TSDRF, 
rather than managed onsite by the LQG.  As indicated by the 1997 to 2003 RCRA Biennial Report data displayed below, the within-year 
discrepancy between generation and management total quantities has ranged about -34% to +39% management tons as a percentage 
difference compared to generation tons reported (data source: http://www.epa.gov/epaoswer/hazwaste/data/biennialreport/index.htm) 
 
       1997  1999  2001  2003 
 Million tons generated   40.7  40.0  40.8  30.2 
 Million tons managed   37.7  26.3  45.4  42.1 
 Percent discrepancy   -7.4%  -34.3%  +11.3% +39.4% (difference in managed vs. generated) 
 
Because the economic impacts estimated for each DSW rulemaking option analyzed in this RIA are proportional to the annual tonnage of 
affected materials, and more specifically, were based on generation tons rather than management tons, this within-year discrepancy suggests 
that the estimated net cost savings for each option could be between 34% less to 39% higher for any future year, and possibly 39% higher for 
the 2003 data year basis for the estimated impacts in this RIA. 
 This range is not a statistical confidence interval; it represents the overall minimum and maximum range in percentage variation 
between 1997-2003 generation volume of RCRA hazardous wastes compared to the within-year management volume reported to the Biennial 
Report over that 7-year period.  Applying the statistical “Empirical Rule” to the normally distributed four data points (i.e., -7.4%, -34.3%, 
+11.3%, +39.4%, respectively, with skewness = 0.0294 indicating bell-shaped data distribution), produces an n-1 sample standard deviation 
of 31.0%, relative to which the -34.3% range minimum and the +39.4% range maximum have associated statistical z-scores of 1.18 and 1.20, 
respectively, representing 12% respective probabilities, or a total probability of 24% of observing future variations outside of this -34.3% to 
+39.4% empirical range. 
 

• Sensitivity Analysis #4 of 5: Future US Industrial Economic Conditions 
 
As noted above, this RIA is built upon a single year 2003 “snap shot” of potentially affected industries, facilities, and RCRA hazardous waste 
quantities; it does not include a future projection of affected entities.  Future year impacts are likely to fluctuate compared to the annual 
impacts estimated in this RIA because future year counts of industries, facilities and materials quantities fluctuate with changing macro-
economic conditions.  For example, one of the top-10 potentially impacted industries --- NAICS 32411 petroleum refining --- is expected to 
grow +5.6% annually in the US through year 2010 (http://www.freedoniagroup.com/pdf/2065smwe.pdf).  Consequently, the future cost 
savings from the DSW rulemaking could also grow at a similar rate, in so far that the number of entities and affected materials correlate to 
industry revenue growth. 
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• Sensitivity Analysis #5 of 5: Exclusion of SQGs From This RIA 

 
SQGs are not included in the RCRA Biennial Report database --- the underlying data used in this RIA --- because SQGs are not required to 
submit a Biennial Report.  Consequently, the omission of SQG facility counts and associated annual waste tonnages --- to the extent that SQG 
waste tonnages are not included in the TSDRF data used in this RIA --- likely represents a source of regulatory cost savings under-estimation 
in this RIA.  For example, given that CESQGs are currently exempt from RCRA Subtitle C regulations, but SQGs are not exempt, the 
omission of SQGs in this RIA may represent a 2% to 3% under-estimation of potential national annual cost savings, given that 150,000 to 
217,000 SQGs generate a range of 0.60 million to 0.93 million tons/year of the national RCRA hazardous waste, which represents an 
additional 2.0% to 3.1% annual tonnage compared to the 30.2 million tons generated by 17,700 LQGs according to the 2003 Biennial Report. 
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Exhibit 6A.  Summary of Net Impact Estimates for DSW Rulemaking Options 

Minimum Cost Savings Estimate 
 

A 
 

B 
 

C 
 

D 
 

E 
 

F 
 

G 
 

H 
 

I 
 

J (G+H+I) 
 

K 
 

L 
 

M 
 

N 

Affected 
Industries Affected Facilities Average Annual Hazardous Waste Quantities Affected 

(million tons/year) 
Average Annual Cost Savings 

($millions/year) 

Recycling 
Exclusion 

Option 
Count of 
affected 

industries 

Total count 
of currently 
regulated 
hazardous 

waste 
disposal 

induced to 
recycling 

Total count 
of currently 
regulated 
hazardous 

waste 
recycling 
induced to 

onsite 
recycling 

Total count 
of currently 
regulated 
hazardous 

waste 
recycling 

that 
becomes 
exempt 

Total 
“unique” 
count of 
affected 

facilities* 

Amount of 
currently 
regulated 
hazardous 

waste 
disposal 

induced to  
recycling 

Amount of 
currently 
regulated 
hazardous 

waste 
recycling 
induced to 

onsite 
recycling 

Amount of 
currently 
regulated 
hazardous 

waste 
recycling 

that 
becomes 
exempt 

Total 
amount 

hazardous 
waste 

affected 

Savings 
from 

currently 
regulated  

waste 
disposal 

induced to  
recycling 

Savings 
from 

currently 
regulated 
hazardous 

waste 
recycling 
induced to 

onsite 
recycling 

Savings 
from 

currently 
regulated 
hazardous 

waste 
recycling 

that 
becomes 
exempt 

Minimum 
 
 
 
 

Total 
Savings 

 
1. Onsite 
recycling 

 
136 

 
119 

out of 
6,290 

 
196 

out of 
4,317 

 
127 

out of 
582 

 
432 

 
0.029 
out of 
0.633 

 
0.080 
out of 
0.249 

 
0.131 
out of 
0.149 

 
0.240 

 
$10 

 
$34 

 
$1.1 

 
$45 

 
2. Intra-industry 
4-digit NAICS 

 
146 

 
119 

out of 
6,290 

 
222 

out of 
4,453 

 
233 

out of 
699 

 
560 

 
0.029 
out of 
0.633 

 
0.100 
out of 
0.264 

 
0.144 
out of 
0.161 

 
0.273 

 
$10 

 
$42 

 
$3.5 

 
$56 

 
3. Broad w/few 
conditions 

 
572 

 
1,460 
out of 
6,290 

 
--- 

 
4,477 
out of 
4,963 

 
5,299 

 
0.047 
out of 
0.633 

 
--- 

 
0.414 
out of 
0.430 

 
0.461 

 
$24 

 
--- 

 
$90 

 
$114 

 
4. Broad 
w/additional 
conditions 

 
460 

 
1,155 
out of 
6,290 

 
--- 

 
2,908 
out of 
4,963 

 
3,568 

 
0.038 
out of 
0.633 

 
--- 

 
0.250 
out of 
0.430 

 
0.288 

 
$20 

 
--- 

 
$72 

 
$92 

 
5. Haz waste 
exemption 

 
460 

 
1,155 
out of 
6,290 

 
--- 

 
2,908 
out of 
4,963 

 
3,568 

 
0.038 
out of 
0.633 

 
--- 

 
0.250 
out of 
0.430 

 
0.288 

 
$20 

 
--- 

 
$72 

 
$92 

6. Case-by-case 
petition 

 
Not estimated in this study 

 
7/year 

 
7/year 

 
Not estimated in this study 

 
0.041 

 
0.041 

 
Not estimated in this study 

 
$1.0 

 
$1.0 

7. Same 
company & 
offsite tolling 

 
197 

211 
out of 
6,290 

273 
out of 
4,319 

314 
out of 
867 

 
761 

0.027 
out of 
0.633 

0.085 
out of 
0.243 

0.156 
out of 
0.184 

 
0.272 

 
$12 

 
$47 

 
$4.5 

 
$64 

 
8. Combination 
options 
4+6+7** 

460 1,155 273 2,147 3,575 0.038 0.085 0.206 0.329 $12 $47 $34 $93 

Explanatory Notes: 
* Column F includes a non-duplicative total count of affected facilities for Columns C + D + E. 
** Because OSW formulated Option 8 after the Summer 2005 design and launch of this RIA, OSW estimated Option 8 impacts by non-duplicative addition of Option 4 + Option 6 impacts; Option 7 impacts are not added to avoid 
double-counting because Option 7 impacts are presumed approximated and accounted within Option 4 impacts.. Option 7 impacts only added to Option 8 for Columns D, H, and L in this table, consequently requiring adjustment to the 
Option 4 + Option 6 totals in Columns E, I, and M to avoid double counting by using the following algorithms for Option 8 (Col.E = Col.F – Col.D – Col.C); (Col.I = Col.J – Col.H – Col.G), and (Col.M = Col.N – Col.L – Col.K). 
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Exhibit 6B.  Summary of Net Impact Estimates for DSW Rulemaking Options 

Medium Cost Savings Estimate 
 

A 
 

B 
 

C 
 

D 
 

E 
 

F 
 

G 
 

H 
 

I 
 

J (G+H+I) 
 

K 
 

L 
 

M 
 

N 

Affected 
Industries Affected Facilities Average Annual Hazardous Waste Quantities Affected 

(million tons/year) 
Average Annual Cost Savings 

($millions/year) 

Recycling 
Exclusion 

Option 
Count of 
affected 

industries 

Total count 
of currently 
regulated 
hazardous 

waste 
disposal 

induced to 
recycling 

Total count 
of currently 
regulated 
hazardous 

waste 
recycling 
induced to 

onsite 
recycling 

Total count 
of currently 
regulated 
hazardous 

waste 
recycling 

that 
becomes 
exempt 

Total 
“unique” 
count of 
affected 
facilities 

Amount of 
currently 
regulated 
hazardous 

waste 
disposal 

induced to  
recycling 

Amount of 
currently 
regulated 
hazardous 

waste 
recycling 
induced to 

onsite 
recycling 

Amount of 
currently 
regulated 
hazardous 

waste 
recycling 

that 
becomes 
exempt 

Total 
amount 

hazardous 
waste 

affected 

Savings 
from 

currently 
regulated  

waste 
disposal 

induced to  
recycling 

Savings 
from 

currently 
regulated 
hazardous 

waste 
recycling 
induced to 

onsite 
recycling 

Savings 
from 

currently 
regulated 
hazardous 

waste 
recycling 

that 
becomes 
exempt 

Medium 
 
 
 
 
 

Total 
Savings 

 
1. Onsite 
recycling 

 
148 

 
139 

out of 
6,321 

 
200 

out of 
4,342 

 
149 

out of 
585 

 
475 

 
0.041 
out of 
0.686 

 
0.096 
out of 
0.364 

 
0.214 
out of 
0.229 

 
0.351 

 
$20 

 
$42 

 
$1.3 

 
$63 

 
2. Intra-industry 
4-digit NAICS 

 
157 

 
139 

out of 
6,321 

 
225 

out of 
4,478 

 
275 

out of 
703 

 
622 

 
0.041 
out of 
0.686 

 
0.110 
out of 
0.388 

 
0.224 
out of 
0.248 

 
0.375 

 
$20 

 
$48 

 
$4.0 

 
$72 

 
3. Broad w/few 
conditions 

 
572 

 
1,500 
out of 
6,321 

 
--- 

 
4,529 
out of 
4,988 

 
5,358 

 
0.065 
out of 
0.686 

 
--- 

 
0.606 
out of 
0.618 

 
0.671 

 
$35 

 
--- 

 
$94 

 
$129 

 
4. Broad 
w/additional 
conditions 

 
532 

 
1,381 
out of 
6,321 

 
--- 

 
3,732 
out of 
4,988 

 
4,546 

 
0.059 
out of 
0.686 

 
--- 

 
0.517 
out of 
0.618 

 
0.576 

 
$30 

 
--- 

 
$76 

 
$106 

 
5. Haz waste 
exemption 

 
532 

 
1,381 
out of 
6,321 

 
--- 

 
3,732 
out of 
4,988 

 
4,546 

 
0.059 
out of 
0.686 

 
--- 

 
0.517 
out of 
0.618 

 
0.576 

 
$30 

 
--- 

 
$76 

 
$106 

6. Case-by-case 
petition 

 
Not estimated in this study 

 
7/year 

 
7/year 

 
Not estimated in this study 

 
0.076 

 
0.076 

 
Not estimated in this study 

 
$1.0 

 
$1.0 

7. Same 
company & 
offsite tolling 

 
207 

233 
out of 
6,321 

279 
out of 
4,344 

374 
out of 
873 

 
835 

0.042 
out of 
0.686 

0.106 
out of 
0.369 

0.236 
out of 
0.252 

 
0.384 

 
$22 

 
$60 

 
$4.8 

 
$87 

8. Combination 
options 
4+6+7** 

532 1,381 279 2,893 4,553 0.059 0.106 0.487 0.652 $22 $60 $25 $107 

Explanatory Notes: 
* Column F includes a non-duplicative total count of affected facilities for Columns C + D + E. 
** Because OSW formulated Option 8 after the Summer 2005 design and launch of this RIA, OSW estimated Option 8 impacts by non-duplicative addition of Option 4 + Option 6 impacts; Option 7 impacts are not added to avoid 
double-counting because Option 7 impacts are presumed approximated and accounted within Option 4 impacts.. Option 7 impacts only added to Option 8 for Columns D, H, and L in this table, consequently requiring adjustment to the 
Option 4 + Option 6 totals in Columns E, I, and M to avoid double counting by using the following algorithms for Option 8 (Col.E = Col.F – Col.D – Col.C); (Col.I = Col.J – Col.H – Col.G), and (Col.M = Col.N – Col.L – Col.K). 
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Exhibit 6C.  Summary of Net Impact Estimates for DSW Rulemaking Options 

Maximum Cost Savings Estimate 
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L 
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N 

Affected 
Industries Affected Facilities Average Annual Hazardous Waste Quantities Affected 

(tons/year) 
Average Annual Cost Savings 

($millions/year) 

Recycling 
Exclusion 

Option 
Count of 
affected 

industries 

Total count 
of currently 
regulated 
hazardous 

waste 
disposal 

induced to 
recycling 

Total count 
of currently 
regulated 
hazardous 

waste 
recycling 
induced to 

onsite 
recycling 

Total count 
of currently 
regulated 
hazardous 

waste 
recycling 

that becomes 
exempt 

Total 
“unique” 
count of 
affected 
facilities 

Amount of 
currently 
regulated 
hazardous 

waste 
disposal 

induced to  
recycling 

Amount of 
currently 
regulated 
hazardous 

waste 
recycling 
induced to 

onsite 
recycling 

Amount of 
currently 
regulated 
hazardous 

waste 
recycling 

that 
becomes 
exempt 

Total amount 
hazardous 

waste 
affected 

Savings 
from 

currently 
regulated  

waste 
disposal 

induced to  
recycling 

Savings 
from 

currently 
regulated 
hazardous 

waste 
recycling 
induced to 

onsite 
recycling 

Savings 
from 

currently 
regulated 
hazardous 

waste 
recycling 

that becomes 
exempt 

Maximum 
 
 
 
 
 
 

Total 
Savings 

 
1. Onsite 
recycling 

 
149 

 
162 

out of 
6,355 

 
205 

out of 
4,368 

 
152 

out of  
588 

 
499 

 
0.183 
out of 
1.020 

 
0.240 
out of  
0.784 

 
0.487 
out of  
0.502 

 
0.910 

 
$92 

 
$53 

 
$2.0 

 
$147 

 
2. Intra-industry 
4-digit NAICS 

 
153 

 
162 

out of 
6,355 

 
230 

out of 
4,504 

 
258 

out of 
707 

 
623 

 
0.183 
out of 
1.020 

 
0.254 
out of 
0.808 

 
0.547 
out of  
0.562 

 
0.984 

 
$92 

 
$59 

 
$4.8 

 
$156 

 
3. Broad w/few 
conditions 

 
572 

 
1,547 
out of 
6,355 

 
--- 

 
4,555 
out of 
5,014 

 
5,387 

 
0.213 
out of  
1.020 

 
--- 

 
1.358 
out of  
1.370 

 
1.571 

 
$108 

 
--- 

 
$98 

 
$206 

 
4. Broad 
w/additional 
conditions 

 
572 

 
1,528 
out of  
6,355 

 
--- 

 
4,553 
out of 
5,014 

 
5,384 

 
0.213 
out of  
1.020 

 
--- 

 
1.358 
out of  
1.370 

 
1.571 

 
$107 

 
--- 

 
$97 

 
$204 

 
5. Haz waste 
exemption 

 
572 

 
1,528 
out of  
6,355 

 
--- 

 
4,553 
out of 
5,014 

 
5,384 

 
0.213 
out of  
1.020 

 
--- 

 
1.358 
out of  
1.370 

 
1.571 

 
$107 

 
--- 

 
$97 

 
$204 

6. Case-by-case 
petition 

 
Not estimated in this study 

 
7/year 

 
7/year 

 
Not estimated in this study 

 
0.130 

 
0.130 

 
Not estimated in this study 

 
$1.1 

 
$1.1 

7. Same 
company & 
offsite tolling 

 
197 

257 
out of 
6,355 

284 
out of  
4,370 

379 
out of  
878 

857 
0.184 
out of 
1.020 

0.250 
out of 
0.788 

0.582 
out of  
0.598 

1.016 $94 $70 $5.9 $170 

8. Combination 
options 
4+6+7** 572 1,528 284 3,579 5,391 0.213 0.250 1.238 1.701 $94 $70 $41.1 $205.1 

Explanatory Notes: 
* Column F includes a non-duplicative total count of affected facilities for Columns C + D + E. 
** Because OSW formulated Option 8 after the Summer 2005 design and launch of this RIA, OSW estimated Option 8 impacts by non-duplicative addition of Option 4 + Option 6 impacts; Option 7 impacts are not added to avoid 
double-counting because Option 7 impacts are presumed approximated and accounted within Option 4 impacts.. Option 7 impacts only added to Option 8 for Columns D, H, and L in this table, consequently requiring adjustment to the 
Option 4 + Option 6 totals in Columns E, I, and M to avoid double counting by using the following algorithms for Option 8 (Col.E = Col.F – Col.D – Col.C); (Col.I = Col.J – Col.H – Col.G), and (Col.M = Col.N – Col.L – Col.K). 
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Exhibit 6D 

Explanatory Notes for Exhibits 6A, 6B, 6C 
Exhibit 6A, 
6B, & 6C 
Columns 

Explanation & Interpretation 

All Columns Minimum Cost Savings Estimate: represents netting-out costs associated with 18 possible implementation conditions (e.g. no speculative accumulation, generator notifies 
USEPA, etc.).  Only the bottom 99% of the facilities based on tonnage were included to account for uncertainty in the data estimates for data reporting and data entry 
errors in the 2003 Biennial Report data and uncertainty in the quality of the waste for recycling (in addition to the assay salvage value adjustments noted for Column K). 
Medium Cost Savings Estimate: represents netting-out costs associated with 9 possible implementation conditions (e.g. no speculative accumulation, generator notifies 
USEPA, etc.).  The bottom 99.5% of facilities based on tonnage were included to account for uncertainty in the data estimates for data reporting and data entry errors in the 
2003 Biennial Report data and uncertainty in the quality of the waste for recycling (in addition to the assay salvage value adjustments noted for Column K). 
Maximum Cost Savings Estimate: represents netting-out costs associated with 3 possible implementation conditions (e.g. no speculative accumulation, generator notifies 
USEPA, and case-by-case petition demonstrating not a solid waste).  All facilities (100%) were included for the maximum cost savings estimate.  No uncertainty was 
added into the cost estimate for reporting errors and data entry errors in the 2003 Biennial report and the quality of the large wastestreams for recycling (except for the 
assay salvage value adjustments noted for Column K). 

 
Column B 

 
Affected industry count based on count of unique 4-, 5- or 6-digit NAICS codes for affected facilities included in Columns C, D, and E. 

 
Column F 

 
This is a unique count of affected facilities eliminating any double-counting from summing Columns C, D, and E. 

 
Columns 
G & H 

 
Quantities for each option uniquely estimated by applying a financial "break-even" analysis to determine how much of the possible affected waste quantity universes for 
each option, could be expected to be induced from disposal into recycling (Column G) or from offsite to onsite recycling (Column H) taking into account not only potential 
market value of the recyclable material, but of the relative cost to either onsite or offsite recycle, compared to the existing cost for disposal or offsite recycling. 

 
Column I 

 
Affected current recycling quantities based on USEPA's 2003 RCRA Hazardous Waste Biennial Report baseline of 1.4 million tons current hazardous waste recycling. 

 
Column I 

 
Quantities for each option uniquely estimated by applying a financial "break-even" analysis to determine how much of the possible affected waste quantity universes for 
each option, could be expected to be induced to submit a notification for exclusion from the Definition of Solid Waste taking into account the relative cost to comply with 
existing RCRA administrative and accumulation time requirements based on their generator status (i.e., large, small, or conditionally exempt),  "derived-from" residual 
management requirements for listed hazardous wastes, and the 18 (minimum estimate), 9 (medium estimate) or 3 (maximum estimate) possible conditions under the seven 
options. 

 
Column K 

 
Potential net savings from currently regulated hazardous waste disposal induced to onsite recycling.  A 15% corporate rate of return (i.e., discount rate) on investment is 
assumed for estimating new onsite construction.  Assay salvage values were set to the following percentage of the estimated market value to account for uncertainty in the 
quality of the waste for recycling,  added costs for recycling lower-quality wastes and their residuals, and pass-through of salvage value revenues from the recycler to the 
generator as part of the calibration of the pre-rule cost estimates to “zero out” any estimated pre-rule switches to recycling: organic liquids (28.8%), electric arc furnace 
emission control dust (90%), electroplating wastewater treatment sludge (22%), spent carbon (40%), spent petroleum catalysts (11.065%), spent aluminum potliner (90%), 
and lead bearing materials (90%). 
Key factors and assumptions are: 
• This RIA predicts potential changes in management locations (i.e., on/offsite disposal switching to either onsite recycling or on/offsite recycling depending on the option) 
based on financial "break-even" test in which facilities are assumed to have financial capital, space, and technical expertise to invest in new onsite recycling.. 
• The estimated cost savings are primarily attributed to the salvage value of the recovered materials.  Salvage value revenues are estimated to range from $92 to $111 
million/year for the maximum estimate, $29 to $36 million/year for the medium estimate, and $18 to $25 million/year for the minimum cost savings estimate. 
• Financial tests are applied to facilities that dispose seven types of waste either on/offsite to determine if they would change their current practices to obtain the potential 
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Exhibit 6D 
Explanatory Notes for Exhibits 6A, 6B, 6C 

Exhibit 6A, 
6B, & 6C 
Columns 

Explanation & Interpretation 

benefits from a DSW exclusion.  
• Under the narrow exclusions of Option 1 (onsite recycling only), Option 2 (intra-industry), and Option 7 (same company and offsite toll manufacturing facilities) a 
facility's only choice is to construct an onsite recycling process if they wish to seek a DSW exclusion.  The financial test is checking whether they should continue to 
dispose these waste either on/offsite without a DSW exclusion or construct a new onsite recycling process to gain the benefits of a DSW exclusion. 
• Analysis of Options 2 and 7 did not estimate which companies may elect to construct a "captive" offsite recycling process within the same industry or same company to 
gain the "continuous process/same industry or same company" DSW exclusion. 
• For Options 3 through 5, a facility can elect to construct either an onsite or offsite process if they wish to seek a DSW exclusion. 

 
Column L 

 
Potential Net Savings from Induced New Recycling: The RIA applied a financial "break-even" analysis for each facility-level wastestream, to determine how much of the 
possible affected waste quantity universes (and facility universes) for each option, could be expected to be induced from offsite recycling to onsite recycling taking into 
account not only potential market value of the recyclable material, but of the relative cost to either onsite or offsite recycle.  This financial test was only applied under 
Options 1, 2 and 7 because the broad exclusion under Options 3 through 5 expands to include offsite recycling.  A 15% corporate rate of return (i.e., discount rate) on 
investment is assumed for estimating new onsite construction.  Key factors and assumptions are: 
• These wastes are currently being recycled.  However, the estimates represent potential future changes in management location (i.e., offsite recycling switching to onsite 
recycling) based on a financial ("break-even") test where facilities are assumed to have financial capital, space and technical expertise to invest in new onsite recycling. 
• Financial tests are applied to facilities that recycle offsite to determine if they would change their current practices from offsite to onsite to obtain the potential benefits 
from a DSW exclusion. 
• Under the narrow exclusion of Option 1 (onsite recycling only), a facility's only choice is to construct an onsite recycling process if they wish to seek a DSW exclusion. 
The financial test is checking whether they should continue to recycle these waste offsite without a DSW exclusion or construct a new onsite recycling process to gain the 
benefits of a DSW exclusion. 
• The analyses for Options 2 and 7 only check if a facility would construct an onsite recycling process; the analyses did not estimate which companies may elect to 
construct a "captive" offsite recycling process within the same industry or same company to gain the "continuous process/same industry or same industry" DSW exclusion. 
• Analyses did not apply a financial test on offsite wastes transferred within the same industry or same company for recycling to determine if they would switch to onsite 
recycling.  Offsite same industry (Option 2) or same company (Option 7) recycling will be granted a DSW exclusion and they do not need to construct an onsite recycling 
system to gain the exclusion.  In addition, analyses assume that given these facilities/companies have invested capital in these offsite "captive" recycling facilities they are 
unlikely to capture the cost savings estimated in the financial test.  Also, analyses assume these companies have captured additional savings through the shared use of this 
offsite "captive" recycling facility by several of their facilities. This assumption is applied to Option 1 as well for same company transfers. 
• Analyses for Options 3 through 5 do not include a financial test on the offsite recyclers because they are granted a DSW exclusion under these options.  It is assumed that 
a financial test applied to offsite recyclers under Options 3 through 5 would estimate that a certain number would switch to onsite recycling which would boost the cost 
savings estimates.  However, that analysis is not included because of variability in market conditions, liability concerns, waste storage space limitations, waste shipping 
distances, etc that these firms experience.  Under baseline conditions, these facilities have chosen offsite recycling as their best solution given their local market conditions. 
 This RIA is hesitant to assert that firms would switch to onsite recycling post-rule if they already obtain the benefits of a DSW exclusion by continuing their current 
practice of offsite recycling under these options. 

 
Column M 

 
Potential net savings from current recycling which becomes exempt: Savings to current onsite and offsite recyclers are expected to result from no longer needing to renew 
their Part B RCRA permits every 10 years if the wastes they receive have been excluded under the DSW rulemaking.  Total cost savings are estimated to range from $0.4 
to $2.4 million per year based on an estimated range in the number of recycling facilities.  For the maximum cost savings estimate the high end of the range ($2.4 million 
per year) was assumed; the low end ($0.4 million per year) was used for the minimum estimate; and the midpoint of the range ($1.4 million per year) was used for the 
medium estimate.  These costs are included in Options 3 through 5 given the broad exclusion includes all onsite and offsite recyclers.  The number of permitted recyclers 
has not been estimated for the smaller universes affected under Options 1, 2 and 7.  Key factors and assumptions are: 
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Exhibit 6D 
Explanatory Notes for Exhibits 6A, 6B, 6C 

Exhibit 6A, 
6B, & 6C 
Columns 

Explanation & Interpretation 

• The broad options provide relief to more small facilities because of the flexibility to recycle wastes offsite within any industry (NAICS) or with any company. 
• This RIA has highest confidence in these estimates because these wastes are currently being recycled and the analysis does not make any predictions of changes in 
management location (i.e., offsite recycling switching to onsite recycling) or the quality of the waste for recycling (i.e., currently disposed wastes switching to recycling). 
• Most of the estimated maximum cost savings is attributed to reduced offsite commercial recycling minimum charges and reduced transportation costs.   Recycled wastes 
and residual wastes (if generator status changes) can be accumulated longer resulting in fuller truck loads and fewer truck shipments (Items 1, 4, 10, 13, 19 and 22). 

 
Option 6 

 
For purpose of benchmarking the per-facility impact estimate for the case-by-case option 6, relative to a total annual number of variances that might be granted, there is 
one program which may provide some preliminary indicator of the number of cases per year that could be expected: the current case-by-case RCRA hazardous waste 
delisting program granted a total 136 wastestream delistings over its initial 20-year period (1980 to 1999), which represents an average annual case-by-case activity level 
of about 7 delistings/year.  For estimating the affected quantities and costs the number of affected facilities was determined using an arithmetic series with 7 new facilities 
filing for a DSW variance per year.  The total cost estimate reflects total present worth dollars for 20 years of DSW variances annualized over 20 years.  In year one, 7 
facilities are affected.  In year two, 14 facilities are affected.  In year 10, 70 facilities are affected.   In year 20, 140 facilities are affected.  The mean over 20 years is 73.5 
affected facilities.  A total of 74 affected facilities is used for estimating affected quantities. 
 
Minimum Estimate:  The average annual cost savings for Options 1 through 5 and 7 based on Column M estimates ranges from $0.009 million to $0.025 million per year 
excluding permit renewal costs.  A similar annual level of recycling variance activity implies an annual aggregate impact of $0.06 million to $0.17 million/year cost 
savings: [(7 recycling variances/year) x ($0.009 million to $0.024 million cost savings per variance)].  The most likely value is estimated to be the midpoint of the above 
range ($0.11 million/year cost savings).  These annual costs were summed over 20 years assuming an additional 7 new delistings per year.  The 20 years of annual costs 
were then converted into present worth dollars assuming a 7% discount rate.  The total present worth costs were then annualized over 20 years assuming a 7% discount rate 
and CRF of 0.09439 to estimate an annual cost savings impact. The average annual affected quantity for Options 1 through 5 and 7 based on Column I estimates ranges 
from 0.00009 million to 0.00103 million tons per facility.  The most likely value is estimated to be the midpoint of the above range (0.00056 million tons per facility).  This 
annual affected tonnage per facility was multiplied by the mean number of affected facilities per year (74) over a 20 year period to estimate an average affected tonnage 
(74 affected facilities x 0.00056 million tons per facility = 0.041 affected tons per year). 
 
Medium Estimate:  The average annual cost savings for Options 1 through 5 and 7 based on Column M estimates ranges from $0.009 million to $0.021 million per year 
excluding permit renewal costs.  A similar annual level of recycling variance activity implies an annual aggregate impact of $0.06 million to $0.15 million/year cost 
savings: [(7 recycling variances/year) x ($0.009 million to $0.021 million cost savings per variance)].  The most likely value is estimated to be the midpoint of the above 
range ($0.11 million/year cost savings).  These annual costs were summed over 20 years assuming an additional 7 new delistings per year.  The 20 years of annual costs 
were then converted into present worth dollars assuming a 7% discount rate.  The total present worth costs were then annualized over 20 years assuming a 7% discount rate 
and CRF of 0.09439 to estimate an annual cost savings impact.  The average annual affected quantity for Options 1 through 5 and 7 based on Column I estimates ranges 
from 0.00063 million to 0.00143 million tons per facility.  The most likely value is estimated to be the midpoint of the above range (0.00103 million tons per facility).  This 
annual affected tonnage per facility was multiplied by the mean number of affected facilities per year (74) over a 20 year period to estimate an average affected tonnage 
(74 affected facilities x 0.00103 million tons per facility = 0.076 affected tons per year). 
 
Maximum Estimate:  The average annual cost savings for Options 1 through 5 and 7 based on Column M and Column E estimates ranges from $0.013 million to $0.021 
million per year excluding permit renewal costs.  A similar annual level of recycling variance activity implies an annual aggregate impact of $0.09 million to $0.15 
million/year cost savings: [(7 recycling variances/year) x ($0.013 million to $0.021 million cost savings per variance)].  The most likely value is estimated to be the 
midpoint of the above range ($0.12 million/year cost savings).  These annual costs were summed over 20 years assuming an additional 7 new delistings per year (arithmetic 
series).  The 20 years of annual costs were then converted into present worth dollars assuming a 7% discount rate.  The total present worth costs were then annualized over 
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Exhibit 6D 
Explanatory Notes for Exhibits 6A, 6B, 6C 

Exhibit 6A, 
6B, & 6C 
Columns 

Explanation & Interpretation 

20 years assuming a 7% discount rate and CRF of 0.09439 to estimate an annual cost savings impact.  The average annual affected quantity for Options 1 through 5 and 7 
based on Column I estimates ranges from 0.00030 million to 0.00320 million tons per facility.  The most likely value is estimated to be the midpoint of the above range 
(0.00175 million tons per facility).  This annual affected tonnage per facility was multiplied by the mean number of affected facilities per year (74) over a 20 year period to 
estimate an average affected tonnage (74 affected facilities x 0.00175 million tons per facility = 0.130 affected tons per year). 
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Exhibit 6E 

Summary of Impact Estimates on an Average Per-Facility & Average Per-Ton Basis 
— Based on Medium Cost Estimates — 

 
 A 

 
B 

 
C 

 
D 

 
E 

 
F 

 
G 

 
H 

 
I 

Average Annual Per-Facility Net Savings 
($million/generator/year) 

Average Cost Savings 
($/ton) 

Recycling Exclusion 
Option 

Savings from 
currently regulated 

hazardous waste 
disposal induced to 

onsite recycling 

Savings from 
currently regulated 

hazardous waste 
recycling induced 
to onsite recycling 

Savings from 
currently regulated 

hazardous waste 
recycling that 

becomes exempt 

Total Savings 

Savings from 
currently regulated 

hazardous waste 
disposal induced to 

onsite recycling 

Savings from 
currently regulated 

hazardous waste 
recycling induced 
to onsite recycling 

Savings from 
currently regulated 

hazardous waste 
recycling that 

becomes exempt 

Total Savings 

 
1. Onsite 

 
$0.14 

 
$0.21 

 
$0.01 

 
$0.13 

 
$488 

 
$437 

 
$6 

 
$179 

 
2. Intra-industry 4-
Digit NAICS 

 
$0.14 

 
$0.21 

 
$0.01 

 
$0.11 

 
$488 

 
$435 

 
$18 

 
$192 

 
3. Broad inter-industry 
w/few conditions 

 
$0.02 

 
--- 

 
$0.02 

 
$0.02 

 
$538 

 
--- 

 
$155 

 
$192 

 
4. Broad inter-industry 
w/additional 
conditions 

 
$0.02 

 
--- 

 
$0.02 

 
$0.02 

 
$508 

 
--- 

 
$147 

 
$184 

 
5. Haz waste 
exemption 

 
$0.02 

 
--- 

 
$0.02 

 
$0.02 

 
$508 

 
--- 

 
$147 

 
$184 

 
6. Case-by-case 
petition 

 
Average per-facility and average per-ton 

not estimated in this study 

 
$0.01 

 
$0.01 

 
Average per-facility and average per-ton 

not estimated in this study 

 
$13 

 
$13 

 
7. Same company & 
offsite tolling 

 
$0.09 

 
$0.22 

 
$0.01 

 
$0.10 

 
$524 

 
$568 

 
$20 

 
$227 

 
8. Combination 
options 4+6+7  

$0.016 
 

$0.215 
 

$0.009 
 

$0.024 
 

$373 
 

$566 
 

$51 
 

$164 
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Exhibit 6F 

Sensitivity Analysis #1: 
State-by-State Breakdown of Net Impact Estimates and Possible Non-Adoption of Some Options 

— Based on “Medium Cost Savings” Impact Estimates —  
Potential Average Annual Net Savings in 2005$million 

(Note: shaded cells below represent possible non-adoption based on 26 states submitting comments to OSW’s 28 Oct 2003 DSW proposed rule) 
Option 1 Option 2 Option 3 Option 4 Option 5 Option 6 Option 7 Item State 

Onsite Exclusion 
4-Digit NAICS 
Intra-Industry 

Exclusion 

Broad Exclusion 
w/Few Conditions 

Broad Exclusion 
w/Additional 
Conditions 

Conditional 
Exemption from 
RCRA Subtitle C 

Case-by-Case 
Petition 

Onsite + Offsite 
Same Company + 

Offsite Toll 
 

1 
 
Alabama 

 
$0.874 

 
$0.844 

 
$2.139 

 
$1.817 

 
$1.817 

 
$1.111 

 
2 

 
Alaska 

 
$0.000 

 
$0.000 

 
$0.453 

 
$0.380 

 
$0.380 

 
State-by-state 
breakdown not 
estimated for 

Option 6 

 
$0.000 

 
3 

 
Arizona 

 
$0.527 

 
$0.637 

 
$1.969 

 
$1.635 

 
$1.635 

 
 

 
$0.839 

 
4 

 
Arkansas 

 
$0.043 

 
$0.043 

 
$1.184 

 
$0.845 

 
$0.845 

 
 

 
$0.109 

 
5 

 
California 

 
$2.237 

 
$2.507 

 
$17.660 

 
$13.894 

 
$13.894 

 
 

 
$3.554 

 
6 

 
Colorado 

 
$2.673 

 
$2.715 

 
$1.298 

 
$1.070 

 
$1.070 

 
 

 
$3.223 

 
7 

 
Connecticut 

 
$0.520 

 
$0.552 

 
$3.258 

 
$2.668 

 
$2.668 

 
 

 
$0.510 

 
8 

 
Delaware 

 
$0.018 

 
$0.019 

 
$0.727 

 
$0.626 

 
$0.626 

 
 

 
$0.045 

 
9 

 
Dist. Of Columbia 

 
$0.000 

 
$0.000 

 
$0.110 

 
$0.061 

 
$0.061 

 
 

 
$0.000 

 
10 

 
Florida 

 
$1.659 

 
$0.441 

 
$1.965 

 
$1.564 

 
$1.564 

 
 

 
$0.423 

 
11 

 
Georgia 

 
$0.505 

 
$0.531 

 
$1.938 

 
$1.623 

 
$1.623 

 
 

 
$0.726 

 
12 

 
Guam 

 
$0.000 

 
$0.000 

 
$0.008 

 
$0.000 

 
$0.000 

 
 

 
$0.000 

 
13 

 
Hawaii 

 
$0.000 

 
$0.000 

 
$0.078 

 
$0.055 

 
$0.055 

 
 

 
$0.000 

 
14 

 
Idaho 

 
$0.003 

 
$0.003 

 
$0.422 

 
$0.352 

 
$0.352 

 
 

 
$0.027 

 
15 

 
Illinois 

 
$5.651 

 
$6.456 

 
$4.666 

 
$3.858 

 
$3.858 

 
 

 
$6.990 

 
16 

 
Indiana 

 
$1.986 

 
$2.869 

 
$3.992 

 
$3.268 

 
$3.268 

 
 

 
$7.395 

 
17 

 
Iowa 

 
$0.419 

 
$0.448 

 
$1.521 

 
$1.291 

 
$1.291 

 
 

 
$0.517 



 

 
 146 

Exhibit 6F 
Sensitivity Analysis #1: 

State-by-State Breakdown of Net Impact Estimates and Possible Non-Adoption of Some Options 
— Based on “Medium Cost Savings” Impact Estimates —  

Potential Average Annual Net Savings in 2005$million 
(Note: shaded cells below represent possible non-adoption based on 26 states submitting comments to OSW’s 28 Oct 2003 DSW proposed rule) 

Option 1 Option 2 Option 3 Option 4 Option 5 Option 6 Option 7 Item State 

Onsite Exclusion 
4-Digit NAICS 
Intra-Industry 

Exclusion 

Broad Exclusion 
w/Few Conditions 

Broad Exclusion 
w/Additional 
Conditions 

Conditional 
Exemption from 
RCRA Subtitle C 

Case-by-Case 
Petition 

Onsite + Offsite 
Same Company + 

Offsite Toll 
 

18 
 
Kansas 

 
$0.132 

 
$0.133 

 
$1.177 

 
$0.921 

 
$0.921 

 
 

 
$0.134 

 
19 

 
Kentucky 

 
$2.916 

 
$3.043 

 
$2.820 

 
$2.481 

 
$2.481 

 
 

 
$3.355 

 
20 

 
Louisiana 

 
$3.046 

 
$3.323 

 
$3.701 

 
$3.244 

 
$3.244 

 
 

 
$3.892 

 
21 

 
Maine 

 
$0.011 

 
$0.041 

 
$0.302 

 
$0.229 

 
$0.229 

 
 

 
$0.011 

 
22 

 
Maryland 

 
$0.175 

 
$0.402 

 
$1.367 

 
$1.120 

 
$1.120 

 
 

 
$0.266 

 
23 

 
Massachusetts 

 
$1.742 

 
$1.855 

 
$5.301 

 
$4.548 

 
$4.548 

 
 

 
$1.756 

 
24 

 
Michigan 

 
$4.607 

 
$5.937 

 
$3.582 

 
$2.934 

 
$2.934 

 
 

 
$8.368 

 
25 

 
Minnesota 

 
$0.385 

 
$0.453 

 
$3.351 

 
$2.690 

 
$2.690 

 
 

 
$0.505 

 
26 

 
Mississippi 

 
$0.014 

 
$0.021 

 
$1.025 

 
$0.798 

 
$0.798 

 
 

 
$0.064 

 
27 

 
Missouri 

 
$1.791 

 
$1.949 

 
$3.034 

 
$2.619 

 
$2.619 

 
 

 
$2.117 

 
28 

 
Montana 

 
$0.040 

 
$0.044 

 
$0.264 

 
$0.220 

 
$0.220 

 
 

 
$0.018 

 
29 

 
Navajo Nation 

 
$0.000 

 
$0.000 

 
$0.000 

 
$0.000 

 
$0.000 

 
 

 
$0.000 

 
30 

 
Nebraska 

 
$0.128 

 
$0.158 

 
$0.843 

 
$0.706 

 
$0.706 

 
 

 
$0.125 

 
31 

 
Nevada 

 
$0.000 

 
$0.099 

 
$0.546 

 
$0.430 

 
$0.430 

 
 

 
$0.022 

 
32 

 
New Hampshire* 

 
$0.000 

 
$0.000 

 
$0.000 

 
$0.000 

 
$0.000 

 
 

 
$0.000 

 
33 

 
New Jersey 

 
$3.973 

 
$4.017 

 
$5.273 

 
$4.504 

 
$4.504 

 
 

 
$4.718 

 
34 

 
New Mexico 

 
$0.277 

 
$0.275 

 
$0.433 

 
$0.331 

 
$0.331 

 
 

 
$0.345 

 
35 

 
New York 

 
$1.523 

 
$1.736 

 
$5.293 

 
$4.205 

 
$4.205 

 
 

 
$1.962 
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Exhibit 6F 
Sensitivity Analysis #1: 

State-by-State Breakdown of Net Impact Estimates and Possible Non-Adoption of Some Options 
— Based on “Medium Cost Savings” Impact Estimates —  

Potential Average Annual Net Savings in 2005$million 
(Note: shaded cells below represent possible non-adoption based on 26 states submitting comments to OSW’s 28 Oct 2003 DSW proposed rule) 

Option 1 Option 2 Option 3 Option 4 Option 5 Option 6 Option 7 Item State 

Onsite Exclusion 
4-Digit NAICS 
Intra-Industry 

Exclusion 

Broad Exclusion 
w/Few Conditions 

Broad Exclusion 
w/Additional 
Conditions 

Conditional 
Exemption from 
RCRA Subtitle C 

Case-by-Case 
Petition 

Onsite + Offsite 
Same Company + 

Offsite Toll 
36 North Carolina $0.877 $1.027 $2.586 $2.123 $2.123  $1.075 

 
37 

 
North Dakota 

 
$0.000 

 
$0.061 

 
$0.121 

 
$0.094 

 
$0.094 

 
 

 
$0.102 

 
38 

 
Ohio 

 
$7.341 

 
$8.196 

 
$7.436 

 
$6.247 

 
$6.247 

 
 

 
$9.548 

 
39 

 
Oklahoma 

 
$0.008 

 
$0.008 

 
$1.103 

 
$0.896 

 
$0.896 

 
 

 
$0.046 

 
40 

 
Oregon 

 
$0.249 

 
$0.473 

 
$1.643 

 
$1.318 

 
$1.318 

 
 

 
$0.324 

 
41 

 
Pennsylvania 

 
$2.466 

 
$2.566 

 
$5.860 

 
$4.855 

 
$4.855 

 
 

 
$2.808 

 
42 

 
Puerto Rico 

 
$5.213 

 
$5.237 

 
$2.140 

 
$1.926 

 
$1.926 

 
 

 
$6.119 

 
43 

 
Rhode Island 

 
$0.034 

 
$0.064 

 
$1.053 

 
$0.856 

 
$0.856 

 
 

 
$0.110 

 
44 

 
South Carolina* 

 
$0.037 

 
$0.038 

 
$0.037 

 
$0.033 

 
$0.033 

 
 

 
$0.037 

 
45 

 
South Dakota 

 
$0.020 

 
$0.020 

 
$0.188 

 
$0.150 

 
$0.150 

 
 

 
$0.040 

 
46 

 
Tennessee 

 
$0.548 

 
$0.561 

 
$2.216 

 
$1.857 

 
$1.857 

 
 

 
$0.776 

 
47 

 
Texas 

 
$5.074 

 
$8.099 

 
$9.979 

 
$8.809 

 
$8.809 

 
 

 
$6.437 

 
48 

 
Trust Territories 

 
$0.000 

 
$0.000 

 
$0.036 

 
$0.033 

 
$0.033 

 
 

 
$0.000 

 
49 

 
Utah 

 
$0.050 

 
$0.218 

 
$0.889 

 
$0.713 

 
$0.713 

 
 

 
$0.199 

 
50 

 
Vermont 

 
($0.002) 

 
($0.002) 

 
$0.341 

 
$0.271 

 
$0.271 

 
 

 
$0.003 

 
51 

 
Virgin Islands 

 
$0.000 

 
$0.000 

 
$0.004 

 
$0.000 

 
$0.000 

 
 

 
$0.000 

 
52 

 
Virginia 

 
$1.481 

 
$1.940 

 
$3.040 

 
$2.459 

 
$2.459 

 
 

 
$2.400 

 
53 

 
Washington 

 
$0.144 

 
$0.135 

 
$2.150 

 
$1.691 

 
$1.691 

 
 

 
$0.181 
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Exhibit 6F 
Sensitivity Analysis #1: 

State-by-State Breakdown of Net Impact Estimates and Possible Non-Adoption of Some Options 
— Based on “Medium Cost Savings” Impact Estimates —  

Potential Average Annual Net Savings in 2005$million 
(Note: shaded cells below represent possible non-adoption based on 26 states submitting comments to OSW’s 28 Oct 2003 DSW proposed rule) 

Option 1 Option 2 Option 3 Option 4 Option 5 Option 6 Option 7 Item State 

Onsite Exclusion 
4-Digit NAICS 
Intra-Industry 

Exclusion 

Broad Exclusion 
w/Few Conditions 

Broad Exclusion 
w/Additional 
Conditions 

Conditional 
Exemption from 
RCRA Subtitle C 

Case-by-Case 
Petition 

Onsite + Offsite 
Same Company + 

Offsite Toll 
54 West Virginia $0.921 $1.022 $1.283 $1.106 $1.106  $1.428 

 
55 

 
Wisconsin 

 
$1.124 

 
$1.192 

 
$4.055 

 
$3.359 

 
$3.359 

 
 

 
$1.541 

 
56 

 
Wyoming 

 
$0.000 

 
$0.000 

 
$0.228 

 
$0.176 

 
$0.176 

 
 

 
$0.000 

Column Totals: 
 

If include all states = 
 

$63 
 

$72 
 

$129 
 

$106 
 

$106 
 

Not Estimated 
 

$87 
 

Count of shaded cells = 
 

2 
 

8 
 

16 
 

12 
 

12 
 

Not estimated 
 

4 
 

If exclude shaded cells = 
 

$61 
 

$62 
 

$70 
 

$80 
 

$80 
 

Not estimated 
 

$78 
 

% reduction in all states = 
 

3.6% 
 

15.0% 
 

45.7% 
 

24.7% 
 

24.7% 
 

Not estimated 
 

9.7% 
Explanatory Note: 
* New Hampshire and South Carolina did not submit waste management method codes with their Biennial Report data for wastes managed offsite. 
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Exhibit 6G 

Sensitivity Analysis #2 
1997-2003 Time-Trend Data for RCRA Hazardous Waste Recycling (Onsite + Offsite): 

Facility Counts and Waste Quantities Managed by Recycling 
A B C D (A+B+C) 

Metals Recovery 
(method codes*: 

M011 to M019, or H010) 

Solvent Recovery 
(M021 to M029, or H020) 

Other Recovery** 
(M031 to M039, or H039) 

Row Total Recovery** 
(%s represent deviations from 7-year 

average) Item Year 

Facility 
Count 

Waste Tons 
(millions) 

Facility 
Count 

Waste Tons 
(millions) 

Facility Count Waste Tons 
(millions) 

 
Facility Count*** 

 
Waste Tons 
(millions) 

 
1 

 
1997 

 
96 

 
1.078 

 
154 

 
0.617 

 
52 

 
0.443 

 
302 

(-43%) 

 
2.138 
(+1%) 

 
2 

 
1999 

 
88 

 
0.720 

 
111 

 
0.368 

 
46 

 
0.152 

 
245 

(-54%) 

 
1.240 

(-41%) 
 

3 
 
2001 

 
191 

 
1.462 

 
534 

 
0.425 

 
97 

 
1.026 

 
822 

(+54%) 

 
2.913 

(+38%) 
 

4 
 
2003 

 
159 

 
1.152 

 
523 

 
0.263 

 
85 

 
0.729 

 
767 

(+44%) 

 
2.144 
(+2%) 

 
7-year average (4 data years) = 

 
534 

 
2.109 

 
Deviation range = 

 
-54% to 54+% 

 
-41% to +38% 

Explanatory Notes: 
(1) Data source: USEPA Office of Solid Waste, “National Analysis” reports for the RCRA Hazardous Waste Biennial Report: 

http://www.epa.gov/epaoswer/hazwaste/data/biennialreport/index.htm 
· 1997: Exhibit 2.8 
· 1999: Exhibit 2.8 
· 2001: Exhibit 2.5 
· 2003: Exhibit 2.5 

(2) * USEPA RCRA Biennial Report waste management “method codes” changed in 2001 from M-codes to H-codes. 
(3) ** “Other Recovery” in this exhibit excludes (1) energy recovery and (2) fuel blending, because this RIA estimates that those two recovery methods may be mostly unaffected by 
the DSW rulemaking options. 
(4) *** Facility row total counts overstate actual counts because row totals are duplicative of facilities operating two or more recycling methods. 
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Exhibit 6H 

Sensitivity Analysis #2 (continued): 
1997-2003 Time-Trend Data for RCRA Hazardous Waste Disposal (Onsite + Offsite): 

Facility Counts and Waste Quantities Managed by Disposal Method 
A B C D (A+B+C) 

Landfill or Surface Impoundment 
Disposal (method codes*: 
M132 & M133, or H132) 

Incineration Disposal** 
(M041 to M049, or H040) 

Other Disposal*** 
(M131, or H131) 

Row Total Disposal 
(%s represent deviations from 7-

year average) Item Year 

Facility Count Waste Tons 
(millions) 

Facility Count Waste Tons 
(millions) 

Facility 
Count**** 

Waste Tons 
(millions) 

Facility 
Count**** 

Waste Tons 
(millions) 

 
1 

 
1997 

 
72 

 
2.539 

 
166 

 
1.656 

 
104 

 
26.452 

 
342 

(-13%) 

 
30.647 
(+22%) 

 
2 

 
1999 

 
62 

 
2.115 

 
149 

 
1.454 

 
92 

 
17.473 

 
303 

(-23%) 

 
21.042 
(-16%) 

 
3 

 
2001 

 
69 

 
2.090 

 
174 

 
1.646 

 
268 

 
24.177 

 
511 

(+30%) 

 
27.913 
(+11%) 

 
4 

 
2003 

 
72 

 
1.676 

 
162 

 
1.273 

 
184 

 
17.856 

 
418 

(+6%) 

 
20.805 
(-17%) 

 
7-year average (4 data years) = 

 
394 

 
25.102 

 
Deviation range = 

 
-23% to +30% 

 
-17% to +22% 

Explanatory Notes: 
(1) Data source: USEPA Office of Solid Waste, “National Analysis” reports for the RCRA Hazardous Waste Biennial Report: 

http://www.epa.gov/epaoswer/hazwaste/data/biennialreport/index.htm (1997: Exhibit 2.8;  1999: Exhibit 2.8;  2001: Exhibit 2.5;  2003: Exhibit 2.5) 
(2) * USEPA RCRA Biennial Report waste management “method codes” changed in 2001 from M-codes to H-codes. 
(3) ** “Incineration” classified in the Biennial Report as “Destruction or Treatment Prior to Disposal at Another Site”, not as “Disposal”; because it is a precursor to disposal, incineration 
is included in this exhibit as a disposal method for purpose of this RIA. 
(4) *** “Other Disposal” includes all other disposal methods reported in the Biennial Report: (1) deepwell injection, (2) land application, and (3) discharge to sewer/POTW or NPDES. 
(5) **** Facility counts for “Other Disposal” overstate actual counts because totals are duplicative of facilities operating two or more disposal methods. 
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Chapter 7 
Estimated Economic Impacts Summarized by Type of Affected Industry & Type of Industrial Material 

 
 
7A. Impact Summary by NAICS Industry Codes 
 
This section summarizes the average annual net cost savings impacts of the DSW rule options from Chapter 6, according to 2-digit and 4-
digit NAICS industries.  Impacts by NAICS are only summarized in this Chapter for Options 1 through 5 and 7, and represent 
“medium” (i.e., most-likely) impact estimates for each DSW rulemaking option.  Option 6 average annual cost-savings impacts are 
estimated to average approximately $1.0 million per year.57  Because of the relatively modest annual impacts and uncertainty regarding which 
facilities and which industries may obtain case-by-case exclusions, cost savings were not estimated for Option 6 on a NAICS industry code 
basis. 
 
• 2-digit NAICS summary: Impacts for Options 1 through 5 and 7 at the 2-digit NAICS level are presented in Exhibits 7A through 

7E; all impacts presented represent cost savings to the affected facilities.  Note that the estimated 
impacts for Options 4 and 5 are equivalent, and presented in Exhibit 7D.  The largest impacts are 
projected for NAICS 32 and 33, which account for approximately 77% to 92% of total impacts, 
depending on the option.  In general impacts by facility at the 2-digit level range from less than 0.1% to 
approximately 10% of average facility sales, with the highest impacts being associated with Option 1. 

• 4-digit NAICS summary: Impacts for Options 1 through 5 and 7 at the 4-digit NAICS level are presented in Exhibit 7F through 
7J; all impacts presented represent cost savings to the affected facilities.  Industries selected for this 
analysis represent those industries which are estimated to experience the greatest cost savings as a result 
of the proposed rule, and represent approximately 44% to 80%.  Impacts by facility at the 4-digit level 
range from 0.1% to 4% of sales, with the highest impacts being associated with Option 1 and Option 7. 

                                                 
57 This analysis assigned an average annual frequency of seven case-by-case petitions granted per year, based on historical statistics for the RCRA hazardous 

waste delisting program which granted a total 136 wastestream delistings over its initial 20-year period (1980 to 1999), representing an average annual case-by-case 
activity level of about seven delistings/year; a similar annual level of recycling variance activity implies an annual incremental impact of $0.11 million/year cost savings: 
[(7 recycling variances/year) x ($0.015 million cost savings per variance)].  These annual costs were summed over 20 years assuming an additional 7 new delistings per 
year.  The 20 years of annual costs were then converted into present worth dollars assuming a 7% discount rate.  The total present worth costs were then annualized over 
20 years assuming a 7% interest rate and CRF of 0.09439 to estimate an annual cost savings impact. 



 

 
 152 

 
Exhibit 7A.  Summary of 2-digit NAICS Economic Impact Estimates for Option 1 (2005$) 

“Medium” (Most Likely) Estimates 

A B C D E F G H I 

2-Digit 
NAICS Industry 

1997 Count 
of Facilities 

1997 Total 
Employment 

(1,000) 

Annual Industry 
Sales/Receipts 

(million$) 

Sales/Receipts 
Per Facility 
(million$) 

Annual 
Savings by 2-
Digit NAICS 

Affected 
Facility 
Counts 

Annual Savings by 
Affected Facility as 

% of Sales 
21 Mining 24,087 478 $245,324 $10.2 $45,021 1 0.4% 
22 Utilities 17,103 663 $535,023 $31.3 $74,388 2 0.1% 
23 Construction 710,307 7,193 $1,621,176 $2.3 $0  0 0.0% 
31 Manufacturing 350,828 14,700 $5,252,405 $15.0 $0  0 0.0% 
32 Manufacturing 107,780 4,161 $1,709,319 $15.9 $40,883,153 245 1.1% 
33 Manufacturing 185,599 8,029 $2,604,618 $14.0 $17,901,219 178 0.7% 
42 Wholesale Trade 435,521 5,878 $6,216,231 $14.3 $14,832 2 0.1% 

44,45 Retail Trade 1,114,637 14,648 $4,099,337 $3.7 $373,114 1 10.1% 
48,49 Transportation 199,618 3,651 $512,550 $2.6 $336,164 4 3.3% 

51 Information 137,678 3,736 $1,196,163 $8.7 $15,874 1 0.2% 

54 Prof, Scientific & Tech 771,305 7,244 $1,189,396 $1.5 $195,627 5 2.5% 

56 
Admin Support, Waste 
Mgt & Remediation 350,583 8,742 $580,182 $1.7 $3,342,735 34 5.9% 

61 Educational Services 49,319 430 $41,163 $0.8 $20,159 2 1.2% 
62 Health Care & Social 704,526 15,052 $1,619,256 $2.3 $414,229 3 6.0% 
81 Other Services 537,576 3,475 $411,821 $0.8 $41,920 6 0.9% 

Sub-total = 5,696,467 98,080 $27,833,964 $4.9 $63,658,435 484 2.7% 
All Other NAICS = NA NA NA NA $339,442 4 NA 

Total = NA NA NA NA $63 million 475 NA 
Explanatory Notes: 
(1) Industries selected represent approximately 99% of total projected impacts 
(2) Columns E and F: 2002 Census of Manufacturers Data Updated to a 2005 dollar basis. 
(3) Column F: Calculated as (Column E*1,000,000/Column C) 
(4) Column G: Aggregate net cost saving for all recycling 
(5) Column H: Number of facilities with estimated cost savings due to the proposed rule. 
(6) Column I: Calculated as ((Column G/Column H)/Column F) 
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Exhibit 7B.  Summary of 2-digit NAICS Economic Impact Estimates for Option 2 (2005$) 

“Medium” (Most Likely) Estimates 

A B C D E F G H I 

2-Digit 
NAICS Industry 

1997 
Count of 
Facilities 

1997 Total 
Employment 

(1,000) 

Annual Industry 
Sales/Receipts 

(million$) 

Sales/Receipts 
Per Facility 
(million$) 

Annual 
Savings by 2-
Digit NAICS 

Affected 
Facility 
Counts 

Annual Savings by 
Affected Facility as 

% of Sales 
21 Mining 24,087 478 $245,324 $10.2 $45,021  1  0.4% 
22 Utilities 17,103 663 $535,023 $31.3 $74,480  2  0.1% 
23 Construction 710,307 7,193 $1,621,176 $2.3 $0  0  0.0% 
31 Manufacturing 350,828 14,700 $5,252,405 $15.0 $0  0  0.0% 
32 Manufacturing 107,780 4,161 $1,709,319 $15.9 $42,219,703  259  1.0% 
33 Manufacturing 185,599 8,029 $2,604,618 $14.0 $16,502,467  197  0.6% 
42 Wholesale Trade 435,521 5,878 $6,216,231 $14.3 $14,925  2  0.1% 

44,45 Retail Trade 1,114,637 14,648 $4,099,337 $3.7 $373,114  1  10.1% 
48,49 Transportation 199,618 3,651 $512,550 $2.6 $1,128,875  8  5.5% 

51 Information 137,678 3,736 $1,196,163 $8.7 $16,047  1  0.2% 

54 
Professional, Scientific 
& Technical Services 771,305 7,244 $1,189,396 $1.5 $227,584  7  2.1% 

56 
Admin Support, Waste 
Mgt & Remediation 350,583 8,742 $580,182 $1.7 $9,528,062  129  4.5% 

61 Educational Services 49,319 430 $41,163 $0.8 $118,328  7  2.0% 
62 Health Care & Social 704,526 15,052 $1,619,256 $2.3 $460,986  4  5.0% 
81 Other Services 537,576 3,475 $411,821 $0.8 $43,189  7  0.8% 

Sub-total 5,696,467 98,080 $27,833,964 $4.9 $70,752,783 625 2.3% 
All Other NAICS NA NA NA NA $2,307,740 14 NA 

Total NA NA NA NA $72 million 622 NA 
Explanatory Notes: 
(1) Industries selected represent approximately 99% of total projected impacts 
(2) Columns E and F: 2002 Census of Manufacturers Data Updated to a 2005 dollar basis. 
(3) Column F: Calculated as (Column E*1,000,000/Column C) 
(4) Column G: Aggregate net cost saving for all recycling 
(5) Column H: Number of facilities with estimated cost savings due to the proposed rule. 
(6) Column I: Calculated as ((Column G/Column H)/Column F) 
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Exhibit 7C.  Summary of 2-digit NAICS Economic Impact Estimates for Option 3 (2005$) 

“Medium” (Most Likely) Estimates 

A B C D E F G H I 

2-Digit 
NAICS Industry 

1997 
Count of 
Facilities 

1997 Total 
Employment 

(1,000) 

Annual Industry 
Sales/Receipts 

(million$) 

Sales/Receipts 
Per Facility 
(million$) 

Annual 
Savings by 2-
Digit NAICS 

Affected 
Facility 
Counts 

Annual Savings by 
Affected Facility as 

% of Sales 
21 Mining 24,087 478 $245,324 $10.2 $461,907  29  0.2% 
22 Utilities 17,103 663 $535,023 $31.3 $1,404,173  103  0.0% 
23 Construction 710,307 7,193 $1,621,176 $2.3 $258,200  18  0.6% 
31 Manufacturing 350,828 14,700 $5,252,405 $15.0 $862,687  38  0.2% 
32 Manufacturing 107,780 4,161 $1,709,319 $15.9 $42,907,943  1,572  0.2% 
33 Manufacturing 185,599 8,029 $2,604,618 $14.0 $58,827,119  2,905  0.1% 
42 Wholesale Trade 435,521 5,878 $6,216,231 $14.3 $1,719,138  99  0.1% 

44,45 Retail Trade 1,114,637 14,648 $4,099,337 $3.7 $232,951  30  0.2% 
48,49 Transportation 199,618 3,651 $512,550 $2.6 $2,668,289  159  0.7% 

51 Information 137,678 3,736 $1,196,163 $8.7 $506,294  19  0.3% 

54 
Professional, Scientific 
& Technical Services 771,305 7,244 $1,189,396 $1.5 $3,173,002  169  1.2% 

56 
Admin Support, Waste 
Mgt & Remediation  350,583 8,742 $580,182 $1.7 $7,373,014  284  1.6% 

61 Educational Services 49,319 430 $41,163 $0.8 $3,117,824  155  2.4% 
62 Health Care & Social 704,526 15,052 $1,619,256 $2.3 $1,931,653  88  1.0% 
81 Other Services 537,576 3,475 $411,821 $0.8 $1,365,056  103  1.7% 

Sub-total 5,696,467 98,080 $27,833,964 $4.9 $126,809,250 5,771 0.4% 
All Other NAICS NA NA NA NA $5,247,282 258 NA 

Total NA NA NA NA $129 million 5,358 NA 
Explanatory Notes: 
(1) Industries selected represent approximately 99% of total projected impacts 
(2) Columns E and F: 2002 Census of Manufacturers Data Updated to a 2005 dollar basis. 
(3) Column F: Calculated as (Column E*1,000,000/Column C) 
(4) Column G: Aggregate net cost saving for all recycling 
(5) Column H: Number of facilities with estimated cost savings due to the proposed rule. 
(6) Column I: Calculated as ((Column G/Column H)/Column F) 
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Exhibit 7D.  Summary of 2-digit NAICS Economic Impact Estimates for Options 4 & 5 (2005$) 

“Medium” (Most Likely) Estimates 

A B C D E F G H I 

2-Digit 
NAICS Industry 

1997 
Count of 
Facilities 

1997 Total 
Employment 

(1,000) 

Annual Industry 
Sales/Receipts 

(million$) 

Sales/Receipts 
Per Facility 
(million$) 

Annual 
Savings by 2-
Digit NAICS 

Affected 
Facility 
Counts 

Annual Savings by 
Affected Facility as 

% of Sales 
21 Mining 24,087 478 $245,324 $10.2 $348,790  23  0.1% 
22 Utilities 17,103 663 $535,023 $31.3 $1,000,620  75  0.0% 
23 Construction 710,307 7,193 $1,621,176 $2.3 $197,843  17  0.5% 
31 Manufacturing 350,828 14,700 $5,252,405 $15.0 $723,125  29  0.2% 
32 Manufacturing 107,780 4,161 $1,709,319 $15.9 $37,516,104  1,346  0.2% 
33 Manufacturing 185,599 8,029 $2,604,618 $14.0 $48,050,616  2,530  0.1% 
42 Wholesale Trade 435,521 5,878 $6,216,231 $14.3 $1,365,297  81  0.1% 

44,45 Retail Trade 1,114,637 14,648 $4,099,337 $3.7 $131,632  29  0.1% 
48,49 Transportation 199,618 3,651 $512,550 $2.6 $2,048,257  131  0.6% 

51 Information 137,678 3,736 $1,196,163 $8.7 $416,541  17  0.3% 

54 
Professional, Scientific 
& Technical Services 771,305 7,244 $1,189,396 $1.5 $2,530,097  135  1.2% 

56 
Admin Support, Waste 
Mgt & Remediation  350,583 8,742 $580,182 $1.7 $6,307,037  201  1.9% 

61 Educational Services 49,319 430 $41,163 $0.8 $2,448,895  118  2.5% 
62 Health Care & Social 704,526 15,052 $1,619,256 $2.3 $1,570,536  65  1.1% 
81 Other Services 537,576 3,475 $411,821 $0.8 $1,026,586  98  1.4% 

Sub-total 5,696,467 98,080 $27,833,964 $4.9 $105,681,976 4,895 0.4% 
All Other NAICS NA NA NA NA $4,195,777 218 NA 

Total NA NA NA NA $106 million 4,546 NA 
Explanatory Notes: 
(1) Industries selected represent approximately 99% of total projected impacts 
(2) Columns E and F: 2002 Census of Manufacturers Data Updated to a 2005 dollar basis. 
(3) Column F: Calculated as (Column E*1,000,000/Column C) 
(4) Column G: Aggregate net cost saving for all recycling 
(5) Column H: Number of facilities with estimated cost savings due to the proposed rule. 
(6) Column I: Calculated as ((Column G/Column H)/Column F) 
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Exhibit 7E.  Summary of 2-digit NAICS Economic Impact Estimates for Option 7 (2005$) 

“Medium” (Most Likely) Estimates 

A B C D E F G H I 

2-Digit 
NAICS Industry 

1997 
Count of 
Facilities 

1997 Total 
Employment 

(1,000) 

Annual Industry 
Sales/Receipts 

(million$) 

Sales/Receipts 
Per Facility 
(million$) 

Annual 
Savings by 2-
Digit NAICS 

Affected 
Facility 
Counts 

Annual Savings by 
Affected Facility as 

% of Sales 
21 Mining 24,087 478 $245,324 $10.2 $46,523  2  0.2% 
22 Utilities 17,103 663 $535,023 $31.3 $107,493  4  0.1% 
23 Construction 710,307 7,193 $1,621,176 $2.3 $10,235  3  0.1% 
31 Manufacturing 350,828 14,700 $5,252,405 $15.0 $39,490  3  0.1% 
32 Manufacturing 107,780 4,161 $1,709,319 $15.9 $56,935,463  403  0.9% 
33 Manufacturing 185,599 8,029 $2,604,618 $14.0 $20,556,538  236  0.6% 
42 Wholesale Trade 435,521 5,878 $6,216,231 $14.3 $88,913  14  0.0% 

44,45 Retail Trade 1,114,637 14,648 $4,099,337 $3.7 $523,006  5  2.8% 
48,49 Transportation 199,618 3,651 $512,550 $2.6 $401,997  12  1.3% 

51 Information 137,678 3,736 $1,196,163 $8.7 $24,840  4  0.1% 

54 
Professional, Scientific 
& Technical Services 771,305 7,244 $1,189,396 $1.5 $353,701  12  1.9% 

56 
Admin Support, Waste 
Mgt & Remediation 350,583 8,742 $580,182 $1.7 $6,470,923  141  2.8% 

61 Educational Services 49,319 430 $41,163 $0.8 $190,160  9  2.5% 
62 Health Care & Social 704,526 15,052 $1,619,256 $2.3 $832,172  14  2.6% 
81 Other Services 537,576 3,475 $411,821 $0.8 $56,414  8  0.9% 

Sub-total 5,696,467 98,080 $27,833,964 $4.9 $86,637,869 870 2.0% 
All Other NAICS NA NA NA NA $384,516 16 NA 

Total NA NA NA NA $87 million 835 NA 
Explanatory Notes: 
(1) Industries selected represent approximately 99% of total projected impacts 
(2) Columns E and F: 2002 Census of Manufacturers Data Updated to a 2005 dollar basis. 
(3) Column F: Calculated as (Column E*1,000,000/Column C) 
(4) Column G: Aggregate net cost saving for all recycling 
(5) Column H: Number of facilities with estimated cost savings due to the proposed rule. 
(6) Column I: Calculated as ((Column G/Column H)/Column F) 
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Exhibit 7F.  Summary of 4-digit NAICS Economic Impact Estimates for Option 1 (2005$) 

“Medium” (Most Likely) Estimates 

A B C D E F G H I 

4-Digit 
NAICS NAICS Code Description 

1997 
Count of 
Facilities 

1997 Total 
Employees 

(1,000) 

Annual value 
of shipments 

($million) 

Average Value 
of Shipments 
per Facility 
($million) 

Annual Savings 
by 4-digit 
NAICS 

Count of 
Affected 
Facilities 

Annual Savings By 
Affected Facility 

As % of Sales 

3222 Converted Paper Product Mfg 5,322 373 $105,631 $19.8 $182,952  7  0.1% 

3241 Petroleum & Coal Products Mfg 2,146 108 $237,923 $110.9 $866,340  5  0.2% 

3251 Basic Chemical Manufacturing 2,356 176 $143,334 $60.9 $7,577,409  58  0.2% 
3252 Resin, Synthetic Rubber, Fibers  947 100 $82,246  $86.9 $3,625,487  20  0.2% 
3254 Pharmaceutical and Medicine  1,800 252 $188,662 $104.7 $11,761,191  34  0.3% 

3311 Iron and Steel 397 121 $63,265  $159.4 $509,285  2  0.2% 
3314 Nonferrous Metal (Ex. Al)  1,021 66 $29,295 $28.7 $2,116,086  19  0.4% 

3328 
Coating, Engraving, Heat 
Treating 6,317 137 $24,649 $3.9 $956,791  22  1.1% 

3344 
Semiconductor & Other 
Electronic 5,424 436 $150,045 $27.6 $665,816  10  0.2% 

3399 Other Misc. Mfg 18,801 434 $73,547 $3.9 $1,095,815  7  4.0% 
5622 Waste Treatment & Disposal 2,314 53 $13,749 $5.9 $1,837,135  26  1.2% 

Sub-total 46,845 2,255 $1,112,346 $23.7 $31,194,308 210 0.6% 
All Other NAICS NA NA NA NA $32,803,569 278 NA 

Total NA NA NA NA $63 million 475 NA 
Explanatory Notes: 
(1) Industries selected represent approximately 80% of total projected impacts 
(2) Columns E and F: 2002 Census of Manufacturers Data Updated to a 2005 dollar basis. 
(3) Column F: Calculated as (Column E*1,000,000/Column C) 
(4) Column G: Aggregate net cost saving for all recycling 
(5) Column H: Number of facilities with estimated cost savings due to the proposed rule. 
(6) Column I: Calculated as ((Column G/Column H)/Column F) 
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Exhibit 7G.  Summary of 4-digit NAICS Economic Impact Estimates for Option 2 (2005$) 

“Medium” (Most Likely) Estimates 

A B C D E F G H I 

4-Digit 
NAICS NAICS Code Description 

1997 
Count of 
Facilities 

1997 Total 
Employees 

(1,000) 

Annual value 
of shipments 

($million) 

Ave. Value of 
Shipments per 

Facility 
($million) 

Annual Savings 
by 4-digit 
NAICS 

Count of 
Affected 
Facilities 

Annual Savings By 
Affected Facility 

As % of Sales 

3222 Converted Paper Product Mfg 5,322 373 $105,631 $19.8 $183,402  7  0.1% 

3241 Petroleum & Coal Products Mfg 2,146 108 $237,923 $110.9 $870,633  6  0.1% 

3251 Basic Chemical Manufacturing 2,356 176 $143,334 $60.9 $8,602,788  65  0.2% 
3252 Resin, Synthetic Rubber, Fibers  947 100 $82,246  $86.9 $4,042,814  22  0.2% 
3254 Pharmaceutical and Medicine  1,800 252 $188,662 $104.7 $11,826,724  35  0.3% 

3311 Iron and Steel 397 121 $63,265  $159.4 $509,378  2  0.2% 
3314 Nonferrous Metal (Ex. Al)  1,021 66 $29,295 $28.7 $618,346  25  0.1% 

3328 
Coating, Engraving, Heat 
Treating 6,317 137 $24,649 $3.9 $994,415  25  1.0% 

3344 
Semiconductor & Other 
Electronic 5,424 436 $150,045 $27.6 $698,272  11  0.2% 

3399 Other Misc. Mfg 18,801 434 $73,547 $3.9 $1,104,957  7  4.0% 
5622 Waste Treatment & Disposal 2,314 53 $13,749 $5.9 $2,618,516  52  0.9% 

Sub-total 46,845 2,255 $1,112,346 $23.7 $32,070,244 257 0.5% 
All Other NAICS NA NA NA NA $40,990,278 382 NA 

Total NA NA NA NA $72 million 622 NA 
Explanatory Notes: 
(1) Industries selected represent approximately 80% of total projected impacts 
(2) Columns E and F: 2002 Census of Manufacturers Data Updated to a 2005 dollar basis. 
(3) Column F: Calculated as (Column E*1,000,000/Column C) 
(4) Column G: Aggregate net cost saving for all recycling 
(5) Column H: Number of facilities with estimated cost savings due to the proposed rule. 
(6) Column I: Calculated as ((Column G/Column H)/Column F) 
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Exhibit 7H.  Summary of 4-digit NAICS Economic Impact Estimates for Option 3 (2005$) 

“Medium” (Most Likely) Estimates 

A B C D E F G H I 

4-Digit 
NAICS NAICS Code Description 

1997 
Count of 
Facilities 

1997 Total 
Employees 

(1,000) 

Annual value 
of shipments 

($million) 

Ave. Value of 
Shipments per 

Facility 
($million) 

Annual Savings 
by 4-digit 
NAICS 

Count of 
Affected 
Facilities 

Annual Savings By 
Affected Facility 

As % of Sales 

3222 Converted Paper Product Mfg 5,322 373 $105,631 $19.8 $994,429  49  0.1% 

3241 Petroleum & Coal Products Mfg 2,146 108 $237,923 $110.9 $4,087,359  215  0.0% 

3251 Basic Chemical Manufacturing 2,356 176 $143,334 $60.9 $12,432,336  299  0.1% 
3252 Resin, Synthetic Rubber, Fibers  947 100 $82,246  $86.9 $3,678,484  124  0.0% 
3254 Pharmaceutical and Medicine  1,800 252 $188,662 $104.7 $5,207,784  164  0.0% 

3311 Iron and Steel 397 121 $63,265  $159.4 $3,333,259  61  0.0% 
3314 Nonferrous Metal (Ex. Al)  1,021 66 $29,295 $28.7 $2,100,070  98  0.1% 

3328 
Coating, Engraving, Heat 
Treating 6,317 137 $24,649 $3.9 $11,514,064  664  0.4% 

3344 
Semiconductor and Other 
Electronic Component  5,424 436 $150,045 $27.6 $8,862,047  449  0.1% 

3399 Other Misc. Mfg 18,801 434 $73,547 $3.9 $1,933,743  88  0.6% 
5622 Waste Treatment & Disposal 2,314 53 $13,749 $5.9 $4,353,358  115  0.6% 

Sub-total 46,845 2,255 $1,112,346 $23.7 $58,496,934 2,326 0.1% 
All Other NAICS NA NA NA NA $73,559,598 3,703 NA 

Total NA NA NA NA $129 million 5,358 NA 
Explanatory Notes: 
(1) Industries selected represent approximately 80% of total projected impacts 
(2) Columns E and F: 2002 Census of Manufacturers Data Updated to a 2005 dollar basis. 
(3) Column F: Calculated as (Column E*1,000,000/Column C) 
(4) Column G: Aggregate net cost saving for all recycling 
(5) Column H: Number of facilities with estimated cost savings due to the proposed rule. 
(6) Column I: Calculated as ((Column G/Column H)/Column F) 
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Exhibit 7I.  Summary of 4-digit NAICS Economic Impact Estimates for Options 4 & 5 (2005$) 

“Medium” (Most Likely) Estimates 

A B C D E F G H I 

4-Digit 
NAICS NAICS Code Description 

1997 
Count of 
Facilities 

1997 Total 
Employees 

(1,000) 

Annual value 
of shipments 

($million) 

Ave. Value of 
Shipments per 

Facility 
($million) 

Annual Savings 
by 4-digit 
NAICS 

Count of 
Affected 
Facilities 

Annual Savings 
By Affected 

Facility As % of 
Sales 

3222 Converted Paper Product Mfg 5,322 373 $105,631 $19.8 $831,497  45  0.1% 

3241 Petroleum & Coal Products Mfg 2,146 108 $237,923 $110.9 $3,347,051  163  0.0% 

3251 Basic Chemical Manufacturing 2,356 176 $143,334 $60.9 $11,436,199  268  0.1% 
3252 Resin, Synthetic Rubber, Fibers  947 100 $82,246  $86.9 $3,262,250  114  0.0% 
3254 Pharmaceutical and Medicine  1,800 252 $188,662 $104.7 $4,607,221  140  0.0% 

3311 Iron and Steel 397 121 $63,265  $159.4 $3,113,225  56  0.0% 
3314 Nonferrous Metal (Ex. Al)  1,021 66 $29,295 $28.7 $1,718,313  85  0.1% 
3328 Coating, Engraving, Heat Treating 6,317 137 $24,649 $3.9 $9,076,861  569  0.4% 

3344 
Semiconductor & Other Electronic 
Component  5,424 436 $150,045 $27.6 $7,207,371  403  0.1% 

3399 Other Misc. Mfg 18,801 434 $73,547 $3.9 $1,610,554  76  0.5% 
5622 Waste Treatment & Disposal 2,314 53 $13,749 $5.9 $3,787,551  99  0.6% 

Sub-total 46,845 2,255 $1,112,346 $23.7 $49,998,092 2,018 0.1% 
All Other NAICS NA NA NA NA $59,879,660 3,095 NA 

Total NA NA NA NA $106 million 4,546 NA 
Explanatory Notes: 
(1) Industries selected represent approximately 80% of total projected impacts 
(2) Columns E and F: 2002 Census of Manufacturers Data Updated to a 2005 dollar basis. 
(3) Column F: Calculated as (Column E*1,000,000/Column C) 
(4) Column G: Aggregate net cost saving for all recycling 
(5) Column H: Number of facilities with estimated cost savings due to the proposed rule. 
(6) Column I: Calculated as ((Column G/Column H)/Column F) 
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Exhibit 7J.  Summary of 4-digit NAICS Economic Impact Estimates for Option 7 (2005$) 

“Medium” (Most Likely) Estimates 

A B C D E F G H I 

4-Digit 
NAICS NAICS Code Description 

1997 
Count of 
Facilities 

1997 Total 
Employees 

(1,000) 

Annual value 
of shipments 

($million) 

Ave. Value of 
Shipments per 

Facility 
($million) 

Annual Savings 
by 4-digit 
NAICS 

Count of 
Affected 
Facilities 

Annual Savings By 
Affected Facility 

As % of Sales 

3222 Converted Paper Product Mfg 5,322 373 $105,631 $19.8 $263,237  8  0.2% 

3241 Petroleum & Coal Products Mfg 2,146 108 $237,923 $110.9 $991,971  11  0.1% 

3251 Basic Chemical Manufacturing 2,356 176 $143,334 $60.9 $10,885,109  171  0.1% 
3252 Resin, Synthetic Rubber, Fibers  947 100 $82,246  $86.9 $4,764,148  25  0.2% 
3254 Pharmaceutical and Medicine  1,800 252 $188,662 $104.7 $18,646,123  38  0.5% 

3311 Iron and Steel 397 121 $63,265  $159.4 $543,347  3  0.1% 
3314 Nonferrous Metal (Ex. Al)  1,021 66 $29,295 $28.7 $228,512  13  0.1% 

3328 
Coating, Engraving, Heat 
Treating 6,317 137 $24,649 $3.9 $1,338,822  26  1.3% 

3344 
Semiconductor and Other 
Electronic Component  5,424 436 $150,045 $27.6 $1,088,600  25  0.2% 

3399 Other Misc. Mfg 18,801 434 $73,547 $3.9 $1,260,014  8  4.0% 
5622 Waste Treatment & Disposal 2,314 53 $13,749 $5.9 $2,075,414  29  1.2% 

Sub-total 46,845 2,255 $1,112,346 $23.7 $42,085,299 357 0.5% 
All Other NAICS NA NA NA NA $44,937,086 529 NA 

Total NA NA NA NA $87 million 835 NA 
(1) Industries selected represent approximately 80% of total projected impacts 
(2) Columns E and F: 2002 Census of Manufacturers Data Updated to a 2005 dollar basis. 
(3) Column F: Calculated as (Column E*1,000,000/Column C) 
(4) Column G: Aggregate net cost saving for all recycling 
(5) Column H: Number of facilities with estimated cost savings due to the proposed rule. 
(6) Column I: Calculated as ((Column G/Column H)/Column F) 
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7B.        Impact Summary by Type of RCRA Hazardous Waste 
 
The data, analytic findings and impact estimates for each option are summarized by relevant materials classes (e.g., solvents, metals, 
etc.) in this section.  Exhibit 7K presents estimates of the value of induced new recycling materials from the seven disposed waste 
types by DSW rulemaking option.  The estimated value of recoverable products ranges from $14 to $22 million/year.  Presented in 
Exhibit 7K are the estimated quantity (tons/year) of the recoverable product for the seven materials and the estimated annual market 
value of the recoverable product.  There are only modest variations in total quantities and values of materials recoverable among the 
options.  Organic liquids and solvents account for between 68% and 100% of total recoverable values.  The potential market values 
for each type of recoverable material are based on the average unit values presented in Exhibit 2B. 
 
 

Exhibit 7K.  Estimated Quantity &Market Value of Recoverable Materials 
from Potential Induced New Recycling of Previously Disposed Hazardous Wastes 

Based on Micro-Analysis Break-Even Analysis 
Options 1 and 2 Option 3 Options 4 and 5 Option 7 

Waste Type/ 
Recovered Material 

Recovered 
Quantity 

(tons/year) 

Value of 
Recovered 
Material 

(2005$M/year) 

Recovered 
Quantity 

(tons/year) 

Value of 
Recovered 
Material 

(2005$M/year) 

Recovered 
Quantity 

(tons/year) 

Value of 
Recovered 
Material 

(2005$M/yr) 

Recovered 
Quantity 

(tons/year) 

Value of 
Recovered 
Material 

(2005$M/year) 
1. Organic Liquids/ 
Solvent 1 82,967 $14.3 85,332 $14.7 85,258 $14.7 82,967 $14.3 
2. Electroplating sludge 
(F006)/Chromium, Nickel, 
Copper 2 0 $0.0 2,534 $0.2 1,882 $0.1 0 $0.0 
3. Spent Carbon/ Carbon3 0 $0.0 1,704 $2.8 1,691 $2.7 551 $0.9 
4. Emission Control Dust 
(K061)/Zinc 4 0 $0.0 266 $0.05 233 $0.04 0 $0.0 
5. Spent AL Potliner 
(K088)/Sodium Fluoride5 0 $0.0 0 $0.0 0 $0.0 0 $0.0 
6. Spent Catalysts (K171 
& K172)6 0 $0.0 13,841 $4.1 13,842 $4.1 0 $0.0 
7. Lead-Bearing 
Materials/Lead 7 0 $0.0 3,884 $0.07 3,184 $0.05 281 $0.005 

Column Totals = 82,967 $14  107,561 $22  106,090 $22  83,799 $15  
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Chapter 8 
Potential Business Impacts: 

Commercial Hazardous Waste Management Industry (NAICS 562211) 
Portland Cement Manufacturing Industry (NAICS 327310) 

 
 
8A. Potential Business Impacts on the Commercial Hazardous Waste Management Industry (NAICS 562211) 
 
This section presents an evaluation of potential adverse business impacts of the DSW rulemaking options on the commercial 
hazardous waste management industry (i.e., NAICS 562211).  At least one commenter (Environmental Technology Council) on the 
2003 DSW proposed rule identified this potential adverse effect.58  From a national economic analysis methodology perspective, this 
type of potential impact is a “transfer effect” or “distributional effect” (i.e., potential loss of secondary materials management activity 
in one industry potentially transferring to other industries), not a “real resource” economic impact reflecting a net loss in business 
activity in the overall national economy.59  For this reason, the business impacts estimated in this Chapter are not additive to the net 
cost savings impacts estimated in Chapter 5 and Chapter 6 of this RIA. 

2002 Economic Census data are used to estimate baseline annual business revenues for landfills, incinerators, and recyclers 
within the commercial hazardous waste management industry.  Commercial price data for landfill, incineration, recycling, and 
estimated affected disposed hazardous waste quantities induced to recycling under the proposed DSW rule options, are used to 
estimate potential lost annual business revenues.  The potential lost annual revenues are also expressed as a percentage of current 
annual business revenues (i.e., sales) for each of the DSW rule options. 
 The 2002 Economic Census provides establishment count and annual revenue data for different types of operations, denoted as 
"Kind of Business", for the NAICS 562211 hazardous waste management industry.  This industry consisting of 512 facilities in 1997 
and 696 facilities in 2002, is one of the four waste management industries (i.e., waste treatment & disposal facilities) within the 
NAICS 5622 “Waste Treatment & Disposal” industry group, which consisted of about 2,300 facilities in 1997 and 2,500 facilities in 
2002.60  The NAICS 6-digit single industry data allow estimation of potential business impacts of each DSW rulemaking option on 
the commercial hazardous waste management industry, by type of waste management business: 
 

• Landfills: Hazardous waste landfills which may lose business from newly-induced recycling, 
• Recyclers: Commercial recyclers which may lose business from induced switchovers to onsite recycling and 
• Incinerators: Hazardous waste incinerators which may lose business from newly-induced recycling. 

                                                 
58 See pages 55 to 56 of ETC’s 25 Feb 2004 comments on OSW’s 2003 DSW proposed rule at: http://www.etc.org/ETC_Detailed_Comments.pdf 
59 Page 139 of USEPA’s  “Guidelines for Preparing Economic Analyses” (report no. EPA-240-R-00-003, Sept 2000; ), provides a descriptive distinction and 
definitions of “distributional effects” and “real resource effects”. (http://yosemite.epa.gov/ee/epa/eed.nsf/webpages/Guidelines.html/$file/Guidelines.pdf). 
60 For more statistics on these four waste management industries see the Department of Commerce Bureau of Census “2002 Economic Census” report for the 
NAICS 562 “Waste Management & Remediation Services: 2002” sector report of Sept 2004 at: http://www.census.gov/prod/ec02/ec0256i09.pdf 
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Exhibit 8A presents a summary of potential business impacts on NAICS 562211, including both annual revenue loss and operating 
cost reductions.  Results presented in Exhibit 8A correspond to the “medium” (i.e., most likely) cost impact estimates for Options 1 
through 5 and 7.  Potential revenue reductions experienced by the hazardous waste treatment and disposal industry include lost 
revenues due to the fact that generators may decrease their reliance on commercial hazardous waste management facilities as they 
potentially switch to onsite recycling activities.  Partially offsetting these potential revenue impacts, the NAICS 562211 hazardous 
waste management industry is expected to experience operating cost savings between $1.8 million and $4.4 million per year for DSW-
excluded wastes and hazardous waste residuals from DSW-excluded wastes, that they are expected to continue to manage under the 
DSW rule options. 
 While the potential impacts on business revenues experienced by the commercial hazardous waste management industry may 
be significant for some facilities, these facilities may also experience a reduction in operating costs from de-regulation under the DSW 
options, simultaneously corresponding with potential reductions in business revenue.  Current (baseline) annual operating costs for 
NAICS 562211 industry facilities may be as high as 90% of current annual business revenues.61  Consequently, impacted facilities 
which experience de-regulation under the DSW rule options may be able to reduce annual operating costs (e.g., administrative costs 
currently incurred to comply with RCRA Subtitle C regulations, and current overhead costs which vary with business activity levels), 
at least partially off-setting the potential reductions in business revenues. 
 

• Landfill Impacts: 
 
Exhibit 8B presents a summary of the potential impacts on annual business revenues and annual operating costs for commercial 
hazardous waste landfills.  Landfills may lose between $3.2 million and $12.0 million per year in net business revenues depending on 
the DSW option.  This analysis examines the potential impacts in terms of impacts as a percentage of annual business revenues.  Two 
separate analyses were completed.  The first analysis indicates average impacts as a percentage of annual business revenues averaged 
over the entire industry (Column I).  Impacts as a percentage of current annual business revenues range from approximately 0.1% 
under Option 2 to 0.8% under Option 3.  In Columns J and K in Exhibit 8B, impacts are apportioned among two distinct groups: 
 

1. Impacts on TSDRF landfills with no estimated savings resulting from the proposed DSW rule (i.e., landfills which do not 
recycle wastes, designated as non-affected facilities), and 

2. Landfill impacts, where the revenue reductions are apportioned out equally over affected and non-affected facilities, but 
savings experienced by affected landfills (landfills which benefit from the DSW rule because of recycling activities) are 
only apportioned among those facilities. 

                                                 
61 Robert Morris Associates, Annual Statement Studies 2001.  Analysis of financial statements for SIC 4953 “Refuse Systems”, which includes the 

following services: Materials Recovery Facilities NAICS 56292; Hazardous Waste Treatment & Disposal NAICS 562211; Solid Waste Landfills NAICS 562212; 
 Solid Waste Combustors & Incinerators NAICS 562213; and Other Non-hazardous Waste Treatment & Disposal NAICS 562219. 
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By making this distinction, a more accurate estimate of the impacts on TSDR landfills is presented.  Using this approach, non-affected 
landfills are expected to experience a potential net loss in annual business revenues ranging from 0.3% to 1.4%, depending on the 
DSW rule option.  Potential impacts on the affected facilities which benefit from operating cost savings which off-set business 
revenue loss are modest with net impacts ranging from -0.1% to 0.0% compared to current annual business revenues.  These facilities, 
which comprise approximately 7% to 30% of the NAICS 562211 industry in terms of number of facilities, are not expected to be 
significantly impacted by the DSW options. 
 

• Recycler Impacts 
 
Exhibit 8C presents a summary of the potential impacts on annual business revenues and annual operating costs for commercial 
hazardous waste recyclers, using the same estimation methodology described above for landfills.  Recyclers may lose between $36.1 
million and $65.8 million per year in net business revenues depending on the DSW rule option.  Potential impacts as a percentage of 
current annual business revenues averaged over the entire industry (Column I) range from 3.1% under Option 3, to 5.7% under Option 
2.  Potential impacts on recyclers with no estimated savings resulting from the proposed DSW rule (designated as non-affected 
facilities) are estimated to experience a net decrease in annual business revenues of approximately 4.5% to 6.7%, depending on the 
DSW rule option, which may cause some non-diversified recyclers to cease operating under the DSW rule because of decreased 
demand for their recycling services.  Potential impacts on recyclers experiencing some operating cost savings to offset business 
revenue loss are expected to experience net business revenue loss ranging from 0.1% to 0.6% compared to current annual business 
revenues; however these facilities only represent approximately 6% to 26% of all hazardous waste recyclers in the NAICS 562211 
industry.  Commercial hazardous waste recyclers may be most adversely impacted by the DSW rule options, compared to landfills and 
incinerators in this industry.  Recycling facilities most vulnerable would be (a) marginally profitable, (b) non-diversified, and/or (c) 
non-adaptable facilities which are heavily reliant on hazardous waste generator customers and on recycling business operations. 
 

• Incinerator Impacts (excluding energy recovery from the analysis) 
 
Exhibit 8D presents a summary of the potential impacts on annual business revenues and annual costs for commercial hazardous waste 
incinerators.  Incinerators may experience net business revenue increases of $0.5 million per year because of increased residuals 
management under Option 2, but may experience net business revenue loss between $0.8 million and $12.0 million per year under 
other DSW rule options.  Potential impacts as a percentage of current annual business revenues averaged over the entire industry 
range from a potential gain of 0.2% under Option 2, to a potential loss of 2.0% under Option 3.  Impacts on incinerators with no 
estimated savings resulting from the proposed DSW rule (incinerators which do not benefit by recycling wastes, designated as non-
affected facilities) are estimated to experience sales impacts ranging from an increase of 0.1% to losses of approximately 3.1%, 
depending on the option chosen.  Potential impacts on incinerators experiencing some operating cost savings to offset business 
revenue loss, estimated to comprise approximately 7% to 31% of all incinerators, are expected to experience considerably more 
modest impacts, ranging from net cost reduction of 0.2% to net cost increase of 0.1% compared to current annual business revenues, 
depending on the DSW rule option. 
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8B. Potential Business Impact on the Portland Cement Manufacturing Industry (NAICS 327310) 
 
In addition to the NAICS 562211 commercial hazardous waste management industry, the NAICS 327310 Portland cement 
manufacturing industry is another relatively large current receiver (i.e., consumer) of RCRA hazardous wastes for purpose of energy 
recovery.  Wastes used as fuel (i.e., energy recovery) may be considered a type of beneficial form of waste disposal whereby the 
energy content (i.e., Btu value) embodied in wastes is beneficially extracted during the waste’s destruction, by using the waste as fuel 
for an industrial process to augment other sources of fuel such as coal or natural gas.62 

According to the Cement Kiln Recycling Coalition (CKRC; http://www.ckrc.org), 14 of the 100 to 105 Portland cement 
manufacturing plants in the US receive RCRA hazardous wastes from fuel blenders who collect spent solvents from auto body shops, 
printing plants, and large paint makers, and use the spent solvents to augment coal as a fuel for operating the kilns which produce 
Portland cement.  In addition to spent solvents, other high Btu hazardous and non-hazardous wastes and by-product materials 
reportedly used as fuels by cement plants may include: 
 

• Industrial and commercial paint solids/residues & blended paint wastes 
• Solvent recycling residues (i.e., process still bottoms, distillation cuts/fractions and residues such as oils & resins) 
• Metal working and machining spent lubricants, spent coolants, spent cutting fluids 
• Used oil 
• Petroleum refining residues 
• Industrial wastewater treatment plant sludge (aka “filter cake”) 
• Wood chips 
• Used tires 
• Agricultural wastes such as rice hulls 
• Low organic level aqueous streams if matched with high Btu waste oils. 
(Source: William Gabbard & David Gossman, “Hazardous Waste Fuels and the Cement Kilns”, ASTM Standardization News, 
Sept 1990). 

 
In their 19 October 2006 meeting with OMB (http://www.whitehouse.gov/omb/oira/2050/meetings/547.html), the CKRC expressed its 
concerns that a broad DSW rulemaking option would de-regulate the spent solvents used by the 14 plants, thereby potentially: 
 

• Rendering nonviable their equipment investments to comply with USEPA air pollution emissions and RCRA hazardous waste 
handling and storage regulations (source: BNA Inc. “Daily Environment”, No.207, 26 Oct 2006, pA-3; 
http://pubs.bna.com/ip/bna/DEN.NSF/eh/a0b3p3t5b5); and 

                                                 
62 Additional background information about the US cement manufacturing industry and its energy consumption is available at: 
http://www.energystar.gov/ia/business/industry/Cement_Energy_Guide.pdf, LBNL-54036, Ernest Orlando Lawrence Berkeley National Laboratory, Energy 
Efficiency Improvement Opportunities for Cement Making, An Energy Star Guide for Energy and Plant Managers, Ernst Worrell & Christina Galitsky, 
Environmental Energy Technologies Division, Sponsored by the USEPA, Jan 2004 
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• Decreasing the annual supply of hazardous waste available for use as fuel by these 14 plants as a result of the DSW rule 
inducing hazardous wastes to switch from current RCRA-regulated energy recovery applications (such as burned for fuel by 
cement plants), to de-regulated recycling operations.  The CKRC estimates the 14 plants burn 1.0 million to 1.2 million 
tons/year of RCRA-regulated and state-government regulated hazardous wastes for fuel, equivalent to $60 million/year in coal, 
assuming 1.0 million tons/year of coal equivalency and $60/ton average delivered cost for coal to the 14 plants (source: OSW 
Mark Eads 30 Oct 2006 phone contact with Mike Benoit, CKRC Executive Director). 

 
Although OSW does not expect adverse effects on the cement industry from the DSW rule for reasons given in Chapters 2 and 
5 of this RIA (see item 5A, 5B and 5C in “Step 5” of Section 2E, and Section 5B), for purpose of illustrating a “worst-case” business 
impact to the 14 cement plants within the NAICS 327310 Portland cement manufacturing industry, this section of the RIA provides a 
hypothetical “worst-case” scenario in which the DSW rule results in the loss of all RCRA-regulated wastes currently burned by the 14 
plants, which must be replaced with coal.  This scenario is based on the following “worst-case” data, assumptions, and calculations: 
 

• The 1.0 million to 1.2 million tons/year hazardous waste volume cited by CKRC (see prior bullet above) consists of both state-
regulated and RCRA-regulated hazardous wastes; the 2003 RCRA Hazardous Waste Biennial Report baseline for the "fuel 
blending for energy recovery at another site" (i.e., H061 management code) received from offsite by all industries is 755,600 
short tons (source: Exhibit 3.9 at: http://www.epa.gov/epaoswer/hazwaste/data/br03/national03.pdf), which is equivalent to 
685,400 long tons @2,205 pounds per long ton.  This 2003 quantity of RCRA-regulated wastes represents a 63% to 76% 
fraction of the 1.0 to 1.2 million tons/year waste quantity burned as fuel by the 14 cement plants. 

• Presume entire 755,600 short tons/year represents the annual RCRA-regulated hazardous wastes burned as fuel by the 14 
cement plants; which is an over-estimate because this entire RCRA volume is associated with other industries which receive 
fuel blended RCRA hazardous wastes, not just the 14 cement plants. 

• Presume entire 755,600 short tons/year has 8 lbs/gallon specific gravity similar to solvents with specific gravity slightly lower 
than the 8.34 lbs/gallon specific gravity for water: 

(755,600 short tons/year) x (2000 lbs/short ton) x (1 gallon per 8 lbs) = 188.9 million gallons/year spent solvent 
equivalent 

• Ratio coal:to:waste fuel is 800,000 tons coal for every 200 million gallons spent solvent fuel: 
(188.9 million gallons/year waste) x (800/200 ratio) = 756,000 tons/year coal equivalent 
(ratio source: page 5 at http://www.wbcsd.org/web/projects/cement/tf2/HWF-CKS.pdf) 

• Presume average delivered cost of coal to 14 cement plants = $60/ton (source: 30 Oct 2006 Mark Eads OSW phone contact 
with Mike Benoit, Executive Director, CKRC): 

(756,000 tons coal equivalent) x ($60/ton) = $45.4 million/year cost of equivalent coal to replace loss of spent solvents 
and other hazardous waste burned as fuel 
(note: in comparison to the CKRC delivered cost estimate, Sept 2006 spot prices for coal ranged between $11/ton to 
$50/ton http://www.eia.doe.gov/cneaf/coal/page/coalnews/coalmar.html) 
($45.4 million/year equivalent coal cost) / (14 plants) = $3.24 million/year average equivalent coal cost per-plant. 
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• In addition to the possible added cost to the 14 cement plants for purchasing more coal to replace any future loss in availability 
of spent solvents and other RCRA hazardous wastes currently burned as fuel, the 14 plants may also lose the annual revenues 
they received from hazardous waste fuel blenders for accepting the hazardous wastes for burning as fuel: 

“The relationship of the [fuel blender] fuel manager to the [cement plant] fuel user also presents some 
interesting challenges. The fuel manager pays the fuel user for using the waste fuel. The price is typically a 
constant per gallon price.” (source: Technical Memorandum Nr. 757, “Hazardous Waste Disposal: A Waste-
Fuel Blending Approach”, A.D. Flowers & K. Linderman, Weatherhead School of Management, Case Western 
Reserve University; Jan 2003 
http://weatherhead.case.edu/orom/research/technicalReports/Technical%20Memorandum%20Number%20757.pdf.) 

The opportunity cost of the potential lost annual revenue must also be added to the equivalent coal cost: 
(188.9 million gallons/year spent solvent equivalent) x ($0.268/gallon revenue) = $50.63 million/year lost revenue 
(source: $67/ton average revenue to cement plants for burning hazardous waste from CKRC 30 June 1999 “Evaluation 
and Use of Data Submitted by the Cement Kiln Recycling Coalition” as cited in the USEPA “Assessment of the 
Potential Costs, Benefits, and Other Impacts of the Hazardous Waste Combustion MACT Standards, July 1999; OSW 
conversion to gallon basis: [($67/ton) x (1 ton/2,000 lbs) x (8 lbs/gallon) = $0.268/gallon]. 
($50.63 million/year lost revenue) / (14 plants) = $3.62 million/year lost revenue per-plant 

• Total “worst-case” opportunity cost of losing spent solvents to burn as fuel: 
($3.24 million/year coal cost) + ($3.62 million/year lost revenue cost) = $6.86 million/year “worst-case” cost per-plant 

• Presume average annual revenues for the 14 cement plants: 
o 14 plants produce 14 million to 17.5 million tons/year of the 90 million to 100 million tons/year of Portland cement 

produced by 100 to 105 Portland cement manufacturing plants in the US (source: 30 Oct 2006 OSW phone contact 
with CKRC), which represents 14% to 19% of industry annual cement production. 

o 14% to 19% of the $7.455 billion/year business revenues for the NAICS 327310 cement manufacturing industry 
(source: Table 4 at http://www.census.gov/prod/ec02/ec0231i327310t.pdf): 
($7.455 billion/year) x (14% to 19%) = $1.044 billion to $1.416 billion/year business revenues for 14 plants 

o Average per-plant business revenues for the 14 cement plants: 
($1.044 to $1.416 billion/year) / (14 plants) = $74.6 million to $101.1 million/year business revenues per-plant 

• “Worst-case” scenario if the DSW rule results in unavailability of all RCRA hazardous wastes currently burned for fuel by the 
14 cement plants: 

o Revenue impact: $6.86 million/year average cost per-plant) / ($74.6 to $101.1 million/year average revenues per-
plant) = 6.8% to 9.2% compared to average annual business revenue per-cement plant. 

o Investment impact: In addition, to this “worst-case” revenue effect, the sunk cost investments made by these 14 
plants for obtaining and complying with RCRA Subtitle C hazardous waste management 
permits could potentially diminish the financial return-on-investment by a magnitude in relation 
to the estimated 63% to 76% RCRA-regulated fraction of hazardous waste burned at these 14 
cement plants. 
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Exhibit 8A.  Medium-estimate Revenue Reductions and Incremental Cost Savings for Hazardous Waste/Residual Disposal & Offsite Recycling 

($/year) 
 

Revenue and Cost Impacts 
 

Option 1 
 

Option 2 
 

Option 3 
 

Option 4 
 

Option 5 
 

Option 7 
 
1 Decrease in Revenue for 

Offsite Haz Waste 
Recyclers 

 
$52,837,881 

 
$65,799,107 

 
$47,703,452 

 
$47,188,685 

 
$47,188,685 

 
$63,158,866 

 
2 Increase in Revenue for 

Offsite Haz Waste 
Recyclers 

 
$0 

 
$0 

 
$11,619,632 

 
$9,213,462 

 
$9,213,462 

 
$0 

 
3 Net Recycler Revenue 

Reductions (Line 1 - 2) 
 

$52,837,881 
 

$65,799,107 
 

$36,083,820 
 

$37,975,223 
 

$37,975,223 
 

$63,158,866 
 
4 Decrease in Revenue for 

Offsite Haz Waste 
Landfills 

 
$3,667,438 

 
$3,172,134 

 
$11,987,604 

 
$10,395,946 

 
$10,395,946 

 
$3,648,427 

 
5 Increase in Revenue for 

Offsite Haz Waste 
Landfills 

 
$82,759 

 
$12,680 

 
$0 

 
$0 

 
$0 

 
$150,190 

 
6 Net Landfill Revenue 

Reductions (Line 4 - 5) 
 

$3,584,679 
 

$3,159,454 
 

$11,987,604 
 

$10,395,946 
 

$10,395,946 
 

$3,498,237 
 
7 Decrease in Revenue for 

Offsite Haz Waste 
Incinerators 

 
$6,512,874 

 
$6,512,874 

 
$12,665,161 

 
$11,951,199 

 
$11,951,199 

 
$7,624,017 

 
8 Increase in Revenue for 

Offsite Haz Waste 
Incinerators 

 
$5,556,986 

 
$7,019,441 

 
$0 

 
$0 

 
$0 

 
$6,845,374 

 
9 Net Incinerator Revenue 

Reductions (Line 7 - 8) 
 

$955,888 
 

($506,567) 
 

$12,665,161 
 

$11,951,199 
 

$11,951,199 
 

$778,643 
 
10 Cost Savings for Haz 

Waste Recycling & 
Disposal Facilities (NAICS 
562211) 

 
$1,837,135 

 
$2,618,516 

 
$4,353,358 

 
$3,787,551 

 
$3,787,551 

 
$2,075,414 

Net effect (rows 3+6+9-10) $55,541,313 $65,833,478 $56,383,227 $56,534,817 $56,534,817 $65,360,332 
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Exhibit 8B.  Summary of Medium-estimate Impacts Borne by Hazardous Waste Landfills: Options 1 through 7 

A B C D E (D/C) F G H I ((F-G)/D) J K 

Option 

Hazardous 
Waste 

Activity 
NAICS 
Product 

Line code 
38441 

2002 
Number 

of 
Facilities  

2002 Total 
Revenues 
($million) 

Ave.  
Annual 

Revenue 
per Facility 
($million) 

Annual 
Reductions 
in Revenue 
($million) 

Savings by 
Affected 
Facilities 
($million) 

Number of 
Affected 
Facilities 

Average Net 
Revenue 

Reduction by 
All Facilities 

 as % of 
Sales 

Average 
Revenue 

Reductions 
by Non-
Affected 

Facilities as 
% of Sales 

Average 
Costs by 
Affected 

Facilities  as 
% of Sales 

1 Landfills 198 $1,232.7 $6.2 $3.6 $1.0 14 0.2% 0.3% -0.1% 
2 Landfills 198 $1,232.7 $6.2 $3.2 $1.4 27 0.1% 0.3% 0.0% 
3 Landfills 198 $1,232.7 $6.2 $12.0 $2.3 60 0.8% 1.4% 0.0% 
4 Landfills 198 $1,232.7 $6.2 $10.4 $2.0 52 0.7% 1.1% 0.0% 
5 Landfills 198 $1,232.7 $6.2 $10.4 $2.0 52 0.7% 1.1% 0.0% 
6 Landfills 198 $1,232.7 $6.2 NA NA NA NA NA NA 
7 Landfills 198 $1,232.7 $6.2 $3.5 $1.1 15 0.2% 0.3% -0.1% 

Explanatory Notes: 
Column B: Within NAICS 562 the Census of Manufacturers categorizes facilities by primary business.  Facilities that identify hazardous waste 

landfilling are the facilities which landfill hazardous waste and could be directly affected by the net revenue lost associated with the DSW 
rulemaking options. 

Column F: Net revenue losses experienced by the hazardous waste landfilling industry from the proposed options. 
Column G: Estimated cost savings experienced by affected hazardous waste landfills from the proposed options.  Total cost reductions experienced by 

hazardous waste management facilities were split between landfills, recyclers & incinerators based on the total number of facilities identified 
by the Census of Manufacturers with landfill and recycling business lines (198 landfills/(198 landfills + 108 recyclers + 71 incinerators) 
x100% = 52.5% landfills). 

Column H: Number of affected landfills experiencing cost decreases due to the proposed change in the definition of solid waste. The number of affected 
facilities is apportioned among landfills, recyclers and incinerators based on the total number of facilities in each industry segment (total 
affected facilities/ (total landfills + recyclers + incinerators)*total landfills= affected landfills. For option 1: (47/ (198 + 108 + 71)*198). 

Column J: Impacts on landfills with no estimated savings resulting from proposed DSW rule (i.e., non-affected facilities): Apportions the cost increases 
out equally over all landfill facilities with (affected) and without (non-affected) estimated savings from the proposed DSW rule.  Does not 
include increased revenues gained by affected landfills.  Calculated as (F/(C-H))/E). 

Column K: Landfill impacts: Apportions the revenue reductions out equally among all landfills.  Only apportions the savings for affected landfills to 
known affected landfills. Calculated as ((((F/C)*H)-G)/H)/(E*H). 
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Exhibit 8C.  Summary of Medium-estimate Impacts Borne by Hazardous Waste Recyclers: Options 1 through 7 

A B C D E (D/C) F G H I J K 

Option 

Hazardous 
Waste 

Activity 
NAICS 
product 

line code 
38472 

2002 
Number 

of 
Facilities  

2002 Total 
Revenues 
($million) 

Ave. 
Annual 

Revenue 
per Facility 
($million) 

Annual 
Reductions 
in Revenue 
($million) 

Annual 
Savings by 
Affected  
Facilities 
($million) 

Number of 
Affected  
Facilities 

Average Net 
Revenue 

Reduction By 
All Facilities 
 As % Sales 

Average 
Revenue 

Reductions 
By Non-
Affected 

Facilities As 
% Sales 

Average 
Costs by 
Affected 
Facilities  

As % Sales 
1 Recycling 108 1,138.8 10.5 52.8 0.5 7 4.6% 5.0% 0.6% 
2 Recycling 108 1,138.8 10.5 65.8 0.8 15 5.7% 6.7% 0.4% 
3 Recycling 108 1,138.8 10.5 36.1 1.2 33 3.1% 4.6% 0.1% 
4 Recycling 108 1,138.8 10.5 38.0 1.1 28 3.2% 4.5% 0.1% 
5 Recycling 108 1,138.8 10.5 38.0 1.1 28 3.2% 4.5% 0.1% 
6 Recycling 108 1,138.8 10.5 NA NA NA NA NA NA 
7 Recycling 108 1,138.8 10.5 63.2 0.6 8 5.5% 6.0% 0.6% 

Explanatory Notes: 
Column B: Within NAICS 562 the Census of Manufacturers categorizes facilities by primary business.  Facilities that identify hazardous waste recyclers 

are the facilities which recycle hazardous waste and could be directly affected by the net revenue lost associated with the DSW rulemaking 
Column C: In addition to the 2002 Economic Census count of 108 hazardous waste “recyclable materials recovery” establishments, there are an additional 

267 hazardous waste recyclable material consolidation, storage and preparation service establishments (NAICS product line code 38470), and 
21 establishments which sell or broker hazardous recycled materials (NAICS product line code 38520), which totals 396 hazardous waste 
recycling-related establishments.  The scope of this analysis does not include these 288 other establishments because of their indirect relation.  
In comparison to the 2002 count of 396 establishments, the “2006 Directory of US Commercial Recycling Facilities” published by Aspen 
Publishers in the Hazardous Waste Consultant magazine, lists a total of 389 hazardous waste commercial recycling establishments 
(http://www.aspenpublishers.com/product.asp?catalog_name=Aspen&product_id=SS07380232). 

Column F: Net revenue losses experienced by the hazardous waste recycling industry from the proposed change in the definition of solid waste. 
Column G: Estimated cost savings experienced by affected hazardous waste recyclers from the options. Total cost reductions experienced by hazardous 

waste management facilities were split between landfills and recyclers based on the total number of facilities identified by the Census of 
Manufacturers with landfill, recycling and incinerator business lines. (108 recyclers/(198 landfills + 108 recyclers + 71 incinerators) x 100% = 
28.6% recyclers). 

Column H: Number of affected recyclers experiencing cost decreases due to the proposed change in the definition of solid waste. 
Column I: Average loss in revenue for all recycling facilities in the industry.  Calculated as (F-G)/D. 
Column J: Impacts on recyclers with no estimated savings resulting from proposed DSW rule (i.e., non-affected facilities): Apportions the cost increases 

out equally over all recycling facilities with (affected) and without (non-affected) estimated savings from the proposed DSW rule.  Does not 
include increased revenues gained by affected recyclers.  Calculated as (F/(C-H))/E). 

Column K: Recycler impacts: Apportions the revenue reductions out equally over non-recyclers and recyclers.  Only apportions the savings for onsite 
recyclers to known recyclers.  Calculated as ((((F/C)*H)-G)/H)/(E*H). 



 

 
 172

 
Exhibit 8D.  Summary of Medium-estimate Impacts Borne by Hazardous Waste Incinerators: Options 1 through 7 

A B C D E (D/C) F G H I J K 

Option 

Hazardous 
Waste 

Activity 
NAICS 
Product 

Line code 
38450 

2002 
Number 

of 
Facilities  

2002 Total 
Revenues 
($million) 

Average  
Annual 

Revenue 
per Facility 
($million) 

Annual 
Reductions 
in Revenue 
($million) 

Annual 
Savings by 
Affected  
Facilities 
($million) 

Number of 
Affected  
Facilities 

Average Net 
Revenue 

Reduction By 
All Facilities 
As % Sales 

Average 
Revenue 

Reductions 
by Non-
Affected 

Facilities as 
% Sales 

Average 
Costs by 
Affected 
Facilities  

As % Sales 
1 Incinerators 71 586.8 8.3 1.0 0.3 5 0.1% 0.2% -0.1% 
2 Incinerators 71 586.8 8.3 (0.5) 0.5 10 -0.2% -0.1% -0.1% 
3 Incinerators 71 586.8 8.3 12.7 0.8 22 2.0% 3.1% 0.1% 
4 Incinerators 71 586.8 8.3 12.0 0.7 19 1.9% 2.8% 0.1% 
5 Incinerators 71 586.8 8.3 12.0 0.7 19 1.9% 2.8% 0.1% 
6 Incinerators 71 586.8 8.3 NA NA NA NA NA NA 
7 Incinerators 71 586.8 8.3 0.8 0.4 5 0.1% 0.1% -0.2% 

Explanatory Notes: 
Column B: Within NAICS 562 the Census of Manufacturers categorizes facilities by primary business.  Facilities that identify hazardous waste 

incineration are the facilities which incinerate hazardous waste and could be directly affected by the net revenue lost associated with the DSW 
rulemaking options. 

Column F: Net revenue losses experienced by the hazardous waste incineration industry from the proposed options. 
Column G: Estimated cost savings experienced by affected hazardous waste incinerators by the options. Total cost reductions experienced by hazardous 

waste management facilities were split between landfills, recyclers & incinerators based on the total number of facilities identified by the 
Census of Manufacturers with landfill, recycling & incinerator business lines (71 incinerators/(198 landfills + 108 recyclers + 71 incinerators) 
x100% = 18.8% incinerators). 

Column H: Number of affected incinerators experiencing cost decreases due to the proposed change in the definition of solid waste. The number of 
affected facilities is apportioned among landfills, recyclers and incinerators based on the total number of facilities in each industry segment 
(total affected facilities/ (total landfills + recyclers + incinerators)*total incinerators = affected incinerators. For option 1: (47/ (198 + 108 + 
71)*71). 

Column I: Average loss in revenue for all incinerator facilities in the industry.  Calculated as (F-G)/D. 
Column J: Impacts on incinerators with no estimated savings resulting from proposed DSW rule (i.e., non-affected facilities): Apportions the cost 

increases out equally over all incinerator facilities with (affected) and without (non-affected) estimated savings from the proposed DSW rule.  
Does not include increased revenues gained by affected incinerators.  Calculated as (F/(C-H))/E). 

Column K: Incinerator impacts: Apportions the revenue reductions out equally among all incinerators.  Only apportions the savings for affected 
incinerators to known affected incinerators.  Calculated as ((((F/C)*H)-G)/H)/(E*H). 
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Chapter 9 
Potential Impacts on State Government Hazardous Waste Fee Revenues 

 
 
9A. Methodology for Estimating State Fee Revenue Potential Impacts 
 
With wastes and residuals no longer being defined as hazardous waste if recycled, generators (firms) no longer need to pay state 
hazardous waste generation taxes and fees.  Reductions in taxes and fees may influence the individual firm’s waste management 
decisions (e.g., recycling) and are included when appropriate in the financial test (cost) analyses. 
 Certain states charge hazardous waste generation taxes and fees (i.e., transfer payments).  With the regulation excluding wastes 
that are reclaimed from the Definition of Solid Waste, these wastes are no longer defined as hazardous waste and thus may not incur a 
hazardous waste generation tax or fee.  As a result, there may be state geographic distributional effects on generators through reduced 
transfer payments.  At the same time, certain state government hazardous waste programs may have reductions in program revenues 
from collected taxes and fees.  Transfer payments are not treated as social costs when estimating the total costs and benefits of the 
proposed rule because they reflect redistribution of income/wealth and not the social value of a good or service (i.e., resource). 
 State imposed hazardous waste generation taxes and fees have been identified for facilities located in 27 states.  For the 
remaining 23 states and District of Columbia they either: 
 

• Have no hazardous waste taxes or fees (Alaska, DC, Hawaii, North Dakota), 
• Could not be determined from the data source reviewed if hazardous wastes that are recycled are taxed similarly to wastes that 

are treated or disposed and further clarification is needed to determine applicability (applicable to eight states), or 
• Charge TSDRFs for permits or other waste management fees but do not charge waste generators. 

 
State government hazardous waste fee/tax data were obtained from the US Army Corps of Engineers Report on Treatment, Storage & 
Disposal Facilities for Hazardous, Toxic, and Radioactive Waste (HTRW Center of Expertise Information - TDSF, Section 8.2, 
http://www.environmental. usace.army.mil/library/pubs/tsdf/sec8-2/sec8-2.html), 11 Sept 2002.  Additional data for Minnesota was 
obtained from Minnesota Pollution Control Agency, Small and Large Quantity Generator License Fees and Generator (Superfund) 
Tax, Waste/Hazardous Waste #1.03b, March 2002.  These state taxes and fees are listed in Attachment A. 
 Exhibit 9A presents the estimated decrease in state tax revenues for the minimum, medium, and maximum cost savings 
estimates.  For the medium cost savings estimate, waste generation tax/fee annual revenues for the 27 states analyzed may decline by 
$0.5 million for Option 1, $0.6 million for Option 2, $4.0 million for Option 3, $3.9 million for Options 4 and 5, and $0.7 million for 
Option 7. 
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Exhibit 9A.  Estimated Potential Reduction in State Government Hazardous Waste Tax/Fee Revenues (2005$/year)* 

 Generator Category Option 1 Option 2 Option 3 Option 4 Option 5 Option 7 
 
A. Minimum Cost Savings Estimate:  Includes Up To 99th Percentile of Generators Based on Tonnage and 18 Possible Conditions 
 
A1 

 
Currently regulated hazardous waste recycling 
that becomes exempt 

 
$222,879 

 
$275,071 

 
$3,875,863 

 
$3,813,013 

 
$3,813,013 

 
$388,835 

 
A2 

 
Currently regulated hazardous waste recycling 
induced to onsite recycling 

 
$267,269 

 
$330,423 

 
Not Applicable 

 
Not Applicable 

 
Not Applicable 

 
$286,580 

 
A3 

 
Currently regulated hazardous waste disposal 
induced to recycling 

 
$21,428 

 
$21,428 

 
$53,638 

 
$45,580 

 
$45,580 

 
$19,001 

A4 Subtotals $511,576 $626,922 $3,929,501 $3,858,593 $3,858,593 $694,416 
 
B.  Medium Cost Savings Estimate: Includes Up To 99.5th Percentile of Generators Based on Tonnage and 9 Possible Conditions 
 
B1 

 
Currently regulated hazardous waste recycling 
that becomes exempt 

 
$226,733 

 
$ 280,035 

 
$ 3,898,076 

 
$3,852,435 

 
$3,852,435 

 
$393,735 

 
B2 

 
Currently regulated hazardous waste recycling 
induced to onsite recycling 

 
$274,403 

 
$ 337,557 

 
Not Applicable 

 
Not Applicable 

 
Not Applicable 

 
$293,714 

 
B3 

 
Currently regulated hazardous waste disposal 
induced to recycling 

 
$35,537 

 
$35,537 

 
$70,663 

 
$64,578 

 
$64,578 

 
$25,877 

B4 Subtotals $536,673 $653,129 $3,968,739 $3,917,013 $3,917,013 $713,326 
 
C.  Maximum Cost Savings Estimate:  Includes All Generators and 3 Possible Conditions 
 
C1 

 
Currently regulated hazardous waste recycling 
that becomes exempt 

 
$270,843 

 
$323,504 

 
$4,057,057 

 
$4,056,586 

 
$4,056,586 

 
$437,845 

 
C2 

 
Currently regulated hazardous waste recycling 
induced to onsite recycling 

 
$310,300 

 
$373,454 

 
Not Applicable 

 
Not Applicable 

 
Not Applicable 

 
$329,611 

 
C3 

 
Currently regulated hazardous waste disposal 
induced to recycling 

 
$1,254,623 

 
$1,254,623 

 
$1,289,040 

 
$1,257,360 

 
$1,257,360 

 
$1,254,963 

C4 Subtotals $1,835,766 $1,951,581 $5,346,097 $5,313,946 $5,313,946 $2,022,419 
*  Estimates are not included for DE, IL, NE, NV, OH, and WV where further analysis needs to be conducted to determine tax rates.  In addition, all potential taxes are not included in 
the estimates for NY and TX where further analysis is needed to determine tax rates. 
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9B. State Hazardous Waste Generation Taxes & Fees 
 
State imposed hazardous waste generation taxes and fees have been identified for facilities located in 27 states.  These state taxes and 
fees are listed in Exhibit 9B.  Further analysis needs to be conducted for eight states identified in the Exhibit 9B to determine if 
“recovery” is included under their regulatory definition of “treatment.”  For one state, Colorado, an annual operating fee is applied to 
hazardous waste TSDFs.  It is assumed this per ton fee is passed on to the generator. 
 
 

Exhibit 9B.  State Hazardous Waste Generator Taxes and Fees 
 

Size-specific Taxes and Fees* 
 
State 

 
Non-size Specific Tax 

or Fee 

 
Tax or Fee 

 
Description 

 
LQG 

>2,000 
tons/yr 

 
LQG 

1,000 - 
2,000 

tons/yr 

 
LQG 

500 - 1,000 
tons/yr 

 
LQG 

250 - 500 
tons/yr 

 
LQG 

50 - 250 
tons/yr 

 
LQG 

13.2 50 
tons/yr 

 
SQG 

1.3 - 13.2 
tons/yr 

 
CESQG 

< 1.3 tons/yr 

 
AZ 

 
Generators of waste 
that retain the waste 
onsite for disposal or 
who ship it offsite to a 
facility owned or 
operated by that 
generator 

 
$4.00/ton 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
AR 

 
 

 
 

 
Monitoring/inspe
ction fees 

 
$500/yr 

 
$500/yr 

 
$500/yr 

 
$500/yr 

 
$500/yr 

 
$500/yr 

 
$150/yr 

 
$0/yr 

 
CA 

 
 

 
 

 
Generator fee 
and generator 
waste reporting 
surcharge 

 
$71,432/yr 

 
$53,573/yr 

 
$35,717/yr 

 
$17,858/yr 

 
$3,572/yr 

 
$1,429/yr 

 
$177/yr 

 
$0/yr 

 
CO 

 
Hazardous waste TSDF 
annual operating fee 
(assumed offsite passed 
on to generator): Class 
III (resource recovery) 

 
$2.50/ton 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
CT 

 
Hazardous waste 
generator tax 

 
$9.59/ton 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
DE 

 
Fee for offsite 
treatment.  Unclear if 
treatment equals 
recovery in this state? 
($16/ton) 

 
Further 

Analysis 
Needed 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
GA 

 
 

 
 

 
Hazardous waste 
management fee 

 
$1/ton 

 
$1/ton 

 
$1/ton 

 
$1/ton 

 
$1/ton 

 
$1/ton 

 
$100/yr 

 
$0/yr 
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Exhibit 9B.  State Hazardous Waste Generator Taxes and Fees 
 

Size-specific Taxes and Fees* 
 
State 

 
Non-size Specific Tax 

or Fee 

 
Tax or Fee 

 
Description 

 
LQG 

>2,000 
tons/yr 

 
LQG 

1,000 - 
2,000 

tons/yr 

 
LQG 

500 - 1,000 
tons/yr 

 
LQG 

250 - 500 
tons/yr 

 
LQG 

50 - 250 
tons/yr 

 
LQG 

13.2 50 
tons/yr 

 
SQG 

1.3 - 13.2 
tons/yr 

 
CESQG 

< 1.3 tons/yr 

ID Hazardous waste fee $30.00/ton          
 
IL 

 
Fee for on- or offsite 
treatment.  Unclear if 
treatment equals 
recovery in this state? 
($7.19/ton) 

 
Further 

Analysis 
Needed 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
KS 

 
 

 
 

 
Generator annual 
monitoring fee 

 
$5,000/yr 

 
$5,000/yr 

 
$5,000/yr 

 
$1,000/yr 

 
$1,000/yr 

 
$500/yr 

 
$500/yr 

 
$100/yr 

 
KY 

 
Generator hazardous 
waste assessment 

 
$2.00/ton 
(onsite) 

$4.00/ton 
(offsite) 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
ME 

 
Offsite “handling” fee 
(assume handling = 
recovery) 

 
$30.00/ton 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
MN 

 
 

 
 

 
Quantity fee and 
tax and statewide 
program fee 

 
$3,290/yr 

 
$3,290/yr 

 
$3,290/yr 

 
$3,290/yr 

 
$13.50/ton 

 
$52.20/ton 

 
$115.41/ 

ton 

 
$274.72/ 

ton 

 
MS 

 
 

 
 

 
Pollution 
prevention fee 
for generators 

 
$2,500/yr 

 
$2,500/yr 

 
$1,500/yr 

 
$1,500/yr 

 
$1,500/yr 

 
$500/yr 

 
$250/yr 

 
$250/yr 

 
MO 

 
Hazardous waste fee. 
For category tax, 
unclear if treatment 
equals recovery in this 
state? [$0.7 (ton) 2 + 
$20/yr] 

 
$1.00/ton 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
MT 

 
Generator fee.  Did not 
have “Class” 
definition.  Assumed 
middle class/fee. 

 
$600.00/yr 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
NE 

 
TSDF fee assessment.  
Unclear if treatment 
equals recovery in this 
state? ($1.92/ton) 

 
Further 

Analysis 
Needed 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
NV 

 
Fee for offsite 

 
Further 
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Exhibit 9B.  State Hazardous Waste Generator Taxes and Fees 
 

Size-specific Taxes and Fees* 
 
State 

 
Non-size Specific Tax 

or Fee 

 
Tax or Fee 

 
Description 

 
LQG 

>2,000 
tons/yr 

 
LQG 

1,000 - 
2,000 

tons/yr 

 
LQG 

500 - 1,000 
tons/yr 

 
LQG 

250 - 500 
tons/yr 

 
LQG 

50 - 250 
tons/yr 

 
LQG 

13.2 50 
tons/yr 

 
SQG 

1.3 - 13.2 
tons/yr 

 
CESQG 

< 1.3 tons/yr 

treatment.  Unclear if 
treatment equals 
recovery in this state? 
($40.20/ton) 

Analysis 
Needed 

 
NH 

 
 

 
 

 
Hazardous waste 
fee 

 
$60/ton 

 
$60/ton 

 
$60/ton 

 
$60/ton 

 
$60/ton 

 
$60/ton 

 
$60/ton 

 
$0/ton 

 
NJ 

 
Manifest processing fee 
(assumed 18 tons 
shipped per manifest) 

 
$0.50/ton 

 
Hazardous waste 
generator 
biennial reporting 
fee and 
inspection and 
compliance 
review fee 

 
$2,981/yr 

 

 
$2,981/yr 

 
$2,981/yr 

 
$2,981/yr 

 
$2,681/yr 

 
$2,428/yr 

 
$651/yr 

 
$67/yr 

 
NM 

 
 

 
 

 
Generation fee 
and business fee 

 
$20/ton 

$2,500/yr 

 
$20/ton 

$2,500/yr 

 
$20/ton 

$2,500/yr 

 
$20/ton 

$2,500/yr 

 
$20/ton 

$2,500/yr 

 
$20/ton 

$2,500/yr 

 
$250/yr 
$200/yr 

 
$100/yr 

$0/yr 
 
NY 

 
Special assessment on 
offsite generation, 
treatment or disposal.  
Unclear if treatment 
equals recovery in this 
state? ($16/ton) 

 
Further 

Analysis 
Needed 

 
Hazardous waste 
program fees for 
generators 

 
$40,000/yr 

 
$40,000/yr 

 
$20,000/yr 

 
$6,000/yr 

 
$6,000/yr 

 
$1,000/yr 

 
$0/yr 

 
$0/yr 

 
NC 

 
 

 
 

 
Generator fee 

 
$0.50/ton 

 
$0.50/ton 

 
$0.50/ton 

 
$0.50/ton 

 
$0.50/ton 

 
$0.50/ton 

 
$25/yr 

 
$0/yr 

 
OH 

 
Hazardous waste 
treatment and disposal 
fee.  Unclear if 
treatment equals 
recovery in this state? 
($24/ton) 

 
Further 

Analysis 
Needed 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
OK 

 
Annual fee for offsite 
recycling 

 
$4.00/ton 

 
Generator fee 

 
$100/yr 

 
$100/yr 

 
$100/yr 

 
$100/yr 

 
$100/yr 

 
$100/yr 

 
$25/yr 

 
$0/yr 

 
OR 

 
Annual hazardous 
waste generation fee 

 
$45.00/ton 

 
Annual activity 
verification fee 

 
$525/yr 

 
$525/yr 

 
$525/yr 

 
$525/yr 

 
$525/yr 

 
$525/yr 

 
$300/yr 

 
$0/yr 

 
SC 

 
Annual hazardous 
waste fee 
Annual nonhazardous 
waste fee 

 
$34.00/ton 

 
$13.70/ton 
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Exhibit 9B.  State Hazardous Waste Generator Taxes and Fees 
 

Size-specific Taxes and Fees* 
 
State 

 
Non-size Specific Tax 

or Fee 

 
Tax or Fee 

 
Description 

 
LQG 

>2,000 
tons/yr 

 
LQG 

1,000 - 
2,000 

tons/yr 

 
LQG 

500 - 1,000 
tons/yr 

 
LQG 

250 - 500 
tons/yr 

 
LQG 

50 - 250 
tons/yr 

 
LQG 

13.2 50 
tons/yr 

 
SQG 

1.3 - 13.2 
tons/yr 

 
CESQG 

< 1.3 tons/yr 

TN   Annual generator 
fee 

$900/yr $900/yr $900/yr $900/yr $900/yr $900/yr $550/yr $0/yr 

 
TX 

 
Facility fee assessment. 
 Unclear if treatment 
equals recovery in this 
state? ($4.80/ton) 

 
Further 

Analysis 
Needed 

 
Generation fee 
assessment 

 
$2/ton 

 
$2/ton 

 
$2/ton 

 
$2/ton 

 
$2/ton 

 
$100/yr 

 
$100/yr 

 
$0/yr 

 
UT 

 
Hazardous waste 
generation fees 

 
$28.00/ton 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
WA 

 
Hazardous waste 
education fee 

 
$35.00/yr 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
WV 

 
Generator fee.  Unclear 
if treatment equals 
recovery in this state? 

 
Further 

Analysis 
Needed 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
WI 

 
Tonnage fee and 
manifest fee (assumed 
18 tons shipped per 
manifest) 

 
$0.26/ton 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

References: 
US Army Corps of Engineers, HTRW Center of Expertise Information - TDSF, Section 8.2, obtained from http://www.environmental.usace.army.mil/library/pubs/tsdf/sec8-2/sec8-2.html 
on September 11, 2002. 
Minnesota Pollution Control Agency, Small and Large Quantity Generator License Fees and Generator (Superfund) Tax, Waste/Hazardous Waste #1.03b, March 2002. 

* These size categories do not fit for all states.  For cost estimating purposes, taxes and fees for states with different size categories are approximate for certain size categories. 
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Chapter 10 
Limitations of this RIA 

 
 
This RIA does not capture all of the variables that may affect a generator’s decision to reclaim or landfill their wastes.  A generator’s 
decision may be affected by factors such as the presence of multiple metals, solvents, or other waste types in one wastestream; total 
content of metal, solvent and other values; technical feasibility of recovering available metals, solvents, proximity to recycling/landfill 
facility, etc..  Limitations of this RIA include the following. 
 
Limitations in the RCRA Biennial Report hazardous waste data which underpin this RIA: 

• SQGs are not included in the RCRA Biennial Report database because they are not required to submit a Biennial Report.  
Consequently, the omission of SQG facility counts and associated annual waste tonnages in the underlying data used in this 
RIA --- to the extent that SQG waste tonnages are not “double-counted” in the TSDRF data used in this RIA --- at least in part 
likely represents a source of regulatory cost savings under-estimation in this RIA.  For example, given that CESQGs are 
currently exempt from RCRA Subtitle C regulations, but SQGs are not exempt, the omission of SQGs in this RIA may 
represent a 2% to 3% under-estimation of potential national annual cost savings, given that 150,000 to 217,000 SQGs generate 
an estimated range of 0.60 million to 0.93 million tons/year of national RCRA hazardous waste, which represents an additional 
2.0% to 3.1% annual tonnage compared to the 30.2 million tons generated by 17,700 LQGs in the 2003 Biennial Report. 

• 13,510 (6.9%) of the 194,808 reported wastestreams in the Biennial Report database, did not report a management method.  
Any recycled wastes with unreported management methods are not included in the RIA.  The total quantity reported for these 
13,510 wastestreams is 201,140 tons/year.  The totals above do not include wastes with a reported source code of G61 
(hazardous waste received from offsite for storage/bulking and transfer for treatment or disposal).  In addition, these totals only 
include wastes that are marked for inclusion in the Biennial Report by state government data managers.  Two states, New 
Hampshire and South Carolina, did not submit to USEPA any management method codes with their Biennial Report data for 
wastes managed offsite.  All states submitted management method codes for wastes managed onsite. 

• LQGs are required in the 2003 Biennial Report to report the ultimate destination of the waste (i.e., offsite metal, solvent, or 
other recovery).  Some data are lost if the generator mistakenly reported wastes managed by a transfer facility (H141) rather 
than the ultimate recovery method.  From the database it cannot be determined what the transfer facilities did with the waste.  
The 2003 Biennial Report is not structured such that specific waste quantities can be tracked from cradle-to-grave if the waste 
went through a  transfer facility.  Transfer facilities account for 67,918 tons/year (5.6%) of the 1,211,888 tons/year reported 
disposed offsite (recycled quantities are not included in the total) for the seven disposed waste types analyzed in the study. 

• QA/QC of the Biennial Report data was not conducted trying to identify potential data reporting or data entry errors.  Instead, 
results are presented as cumulative savings at the 100th and 99th percentiles in the analysis to provide the reader a sense of the 
potential impacts of any large management quantity data reporting or data entry errors on the results. 
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Limitations regarding the quality (i.e., physical/chemical composition) of recycled materials: 

• The presence of multiple metals or other values in a waste may impact both the marketability and feasibility of reclamation.  
While the waste may contain multiple recoverable levels of metals or other values, offsite reclaimers prefer that generators not 
co-mingle multiple metals, solvents, etc. in their waste.  For example, they prefer to accept wastes that have been segregated 
into a mono-metal or bi-metal sludge.63  In certain instances, offsite reclaimers face higher costs to handle impurities 
(metals/values considered not to be of value by the offsite reclaimer) in excess of a specified concentration.64 

• The type and percentage concentration of metals or other values present as constituents in the waste may impact the cost for 
offsite reclaimers to manage the waste.  The cost of reclamation is influenced by the market price the recyclers can obtain for 
the values they recover. 

• There may exist instances where facilities improve the quality of their wastestreams with potential recoverable materials to 
improve the quality of the waste for reclamation and allow them to accumulate more economic quantities for reclamation.  
This study does not address these possible benefits. 

 
Limitations of the unit cost estimates: 

• The proximity of businesses to a landfill/incinerator is likely to continue to heavily influence offsite transfers due to the 
savings associated with the reduced transportation costs. 

• The cost estimates for landfill/incinerator management are overstated, particularly for smaller generators, because other forms 
of hazardous waste are generated in facility operations.  These wastes may be shipped with the reclaimable waste to the 
landfill in the same truck if the wastes are compatible, resulting in lower per-unit transportation costs due to a generator’s 
ability to take advantage of economies of scale and avoid incurring the minimum landfill charge on multiple loads. 

• Reclamation costs are overstated, particularly for small LQGs, because transporters may stop at two or more facilities creating 
fuller loads, thereby reducing per-unit transportation costs.  Economies-of-scale may be achieved that exceed the minimum 
recycling processing charge. 

• Cost estimates available for the HIsmelt technology used as a proxy for metal recovery are for large-scale processing facilities. 
 Applying the cost equation to smaller-scale facilities may create more error in the cost estimates and not capture the lost 
economies-of-scale for smaller-scale facilities. 

• Variations in future prices for recovered materials from recycled hazardous wastes are not evaluated in the analysis. 
• State imposed hazardous waste generation taxes and fees have been identified for facilities located in 27 states.  Estimates are 

not included for DE, IL, NE, NV, NY, OH, TX, and WV where further analysis needs to be conducted to determine tax rates. 

                                                 
63  Borst, Paul A., USEPA, Office of Solid Waste, Economic, Methods and Risk Analysis Division, “Recycling of Wastewater Treatment Sludges from 
Electroplating Operations,” F006, 18th AESF/EPA Pollution Prevention and Control Conference, January 27-29, 1997, p. 179. 
64  Lamancusa, James P., “Strategies at a Decorative Chromium Electroplating Facility: On-line vs. Off-line Recycling,” Plating and Surface Finishing, April 
1995, p.48. 
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Further analysis needs to be conducted to determine if “recovery/recycling” is included under their regulatory definition of 
“treatment.”  In the typical preferred management hierarchy of reuse, recycling, energy recovery, treatment, and disposal, these 
states may not tax or assess fees on preferential forms of management. 

 
Limitations pertaining to selected disposed waste types and management methods: 

• Potential savings from disposed wastes switching to recycling are not limited to the seven waste types selected in the study.  
The total disposed quantity for the seven waste types is 1,020,109 tons/year.  Nationwide a total of 37,567,436 tons/year were 
reported disposed in 2003.65  The analysis includes approximately 2.7% of the total quantity disposed nationwide. 

• Acid regeneration is used as a proxy for the cost of the “other recovery” category given spent concentrated acid (W103) is a 
predominant waste form and that most of the largest quantity waste form (W219) involves the generation of hydrochloric acid. 

• The predominant disposal management method (based on quantity) is used for the seven waste types to represent the current 
baseline management method for estimating costs.  Other facilities may use cheaper (possibly because of its local availability) 
or more expensive disposal methods that would result in lower or higher estimated savings. 

• Cost estimates available for the HIsmelt technology are used as a proxy for all forms of metal recovery regardless of type of 
metal recovered and technological feasibility. 

 
Limitations pertaining to estimating future regulatory cost savings: 

• Potential savings for future new or expanded secondary materials generators are not estimated.  Economic guidance does not 
directly address the implications of new business, other than defining trends in industry growth.  While there may be an 
increase in growth rates for certain industries because of the regulation, this RIA does not attempt to quantify these potential 
additional future benefits, beyond the average annual future benefits estimated in this RIA. 

 
Limitations of other general assumptions used in the RIA: 

• Based on the financial “break-even” test presented in Chapter 5 of this RIA, facilities are assumed to have financial capital, 
space and technical expertise to invest in new onsite recycling. 

• Only one NAICS is assumed per facility.  Many industrial facilities have more than one NAICS code and therefore would not 
be eligible for onsite recycling if prohibited from transferring the wastes between different industrial units within the same site. 

• Affected wastes are assumed “recyclable” which in the real world would depend on how contaminated wastes are and what the 
future recycled materials market conditions may be. 

• Under Options 2-5 and 7, groups of facilities may work together to achieve economies of scale (i.e., lower fixed costs for 
larger size units) and construct a captive facility or set up a tolling arrangement for their use.  These facilities under baseline 
were not willing to obtain a permit and construct a captive facility.  Post-rule they may be willing to construct a captive 

                                                 
65  USEPA, National Analysis: The National Biennial RCRA Hazardous Waste Report (Based on 2003 Data), pp.2-5, Exhibit 2.5.  The total managed quantity is 
42,095,436 tons.  The total disposed quantity is 37,567,436 tons when excluding energy recovery (1,467,938 tons), fuel blending (916,048 tons), metals recovery 
(1,151,991 tons), other recovery (729,410 tons), and solvents recovery (262,736 tons) from the total managed quantity. 
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facility.  It is important to note that this RIA does not evaluate the benefits potentially gained from groups of facilities within 
the same industry or same company sharing in the cost of constructing an offsite recycling facility, given the relative 
complexity and highly speculative nature of that analysis.  Additional benefits from the DSW rule could be achieved if 
industries decide to construct and share offsite captive recycling facilities. 
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Appendix A: 

53 Examples of Industrial Recycling Which Might be Currently Excluded from the RCRA DSW 
Under the 16 Existing Recycling Exclusions in 40 CFR 261.2(e) or 261.4(a) 

Petroleum Refining, Petrochemicals, Organic Chemicals & Rubber/Plastics Manufacturing Industries (NAICS Industrial Subsector Codes 324, 325, 326) 

Secondary Material Type 
How the Secondary Material is Recycled or 

Otherwise Used 

Item 

Apparent 
industrial 

source 
NAICS 
Code* 

Generation 
Source 

Classification Chemical Name/Class 

Human 
Health or 
Toxicity 
Hazard** 

Industrial Process 
Which Generates the Secondary Material 

Industrial Process or Other 
Application 

Recycling or Using the Material 

Onsite or 
Offsite 

(NAICS) 

1 324110 Product Fuel oil Tumorigen Used in condensation of hydrocarbon feedstocks 
after vaporization in a spray tower, for petroleum 
refining (steam cracking) 

Looped back into generating 
process 

Onsite 

2 324110 Co-product Ethane bottom product Asphyxiant Petroleum refining distillation of ethylene-ethane 
mixture for separation of two co-products 

Looped back into generating 
process 

Onsite 

3 324110 Unreacted feed Aliphatic & 
cycloaliphatic 
compounds 

Irritant Conversion of aliphatic & cycloaliphatic 
petrochemicals to aromatic organic chemicals 

Looped back into generating 
process 

Onsite 

4 324110 Process additive Solvents (diethylene 
glycol/water, N-
methylpyrolidone/ethyl
ene glycol, & 
sulfolane) 

Tumorigen, 
Mutagen, 
Reproductiv
e Effector, 
Irritant 

Petroleum refining separation of the components of 
catalytic cracking reformate 

Looped back into generating 
process 

Onsite 

5 324110 Byproduct Hydrogen Asphyxiant Petroleum refining reforming reaction to make 
aromatic chemicals 

Hydrotreating to remove 
impurities from petroleum and 
reduce viscosity 

Onsite 

6 324110 Co-product Coke (impure carbon) Tumorigen, 
Mutagen 

Heavy petrochemical fractions are heated to 
produce volatiles used in the refinery, which 
produces coke co-product 

Used as feedstock to make 
anodes for aluminum 
manufacture 

Offsite 
(331312) 

7 324110 Spent catalyst Spent zeolite catalysts 
for petroleum cracking 

Tumorigen Continuous removal from catalytic cracking of 
petroleum fractions in fluidized bed reactor, due to 
reduced activity 

Regenerated in a high-
temperature reactor to burn off 
coke deposits, then looped back 
to generating process 

Onsite 

8 325211 Unreacted feed Ethylene Asphyxiant, 
Tumorigen 

Batch-wise or continuous process manufacture of 
low-density polyethylene 

Looped back into generating 
process 

Onsite 

9 325211 Unreacted feed Ethylene Asphyxiant, 
Tumorigen 

Manufacture of high-density polyethylene Looped back into generating 
process 

Onsite 
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Appendix A: 
53 Examples of Industrial Recycling Which Might be Currently Excluded from the RCRA DSW 

Under the 16 Existing Recycling Exclusions in 40 CFR 261.2(e) or 261.4(a) 
Petroleum Refining, Petrochemicals, Organic Chemicals & Rubber/Plastics Manufacturing Industries (NAICS Industrial Subsector Codes 324, 325, 326) 

Secondary Material Type 
How the Secondary Material is Recycled or 

Otherwise Used 

Item 

Apparent 
industrial 

source 
NAICS 
Code* 

Generation 
Source 

Classification Chemical Name/Class 

Human 
Health or 
Toxicity 
Hazard** 

Industrial Process 
Which Generates the Secondary Material 

Industrial Process or Other 
Application 

Recycling or Using the Material 

Onsite or 
Offsite 

(NAICS) 

10 325211 Product α-olefin oligomers of 
ethylene 

Reproductiv
e Effector, 
Irritant 

Ziegler oligomerization of ethylene to produce 
surfactants 

Recycled to earlier step of chain 
growth 

Onsite 

11 325211 By-product Hydrogen chloride Tumorigen, 
Mutagen,  
Reproductiv
e Effector, 
Irritant 

Production of vinyl chloride from ethylene (less 
common process) 

Recycled back into generating 
process 

Onsite 

12 325211 By-product Acetaldehyde Tumorigen, 
Mutagen, 
Reproductiv
e  Effector, 
Irritant 

Production of vinyl acetate from acetylene and 
water (less common process) 

Oxidized and returned to the 
generating process 

Onsite 

13 325211 By-product Butanol Mutagen, 
Reproductiv
e Effector, 
Irritant 

Production of ethylene glycol from butanol Recycled back into generating 
process 

Onsite 

14 325211 By-product Methanol Mutagen, 
Reproductiv
e Effector, 
Irritant 

Production of ethylene glycol from formaldehyde Recycled back into generating 
process 

Onsite 

15 325211 By-product Di- and poly-
ethylbenzenes 

Mutagen Production of styrene from ethylene Recycled back into generating 
process 

Onsite 

16 325193 Unreacted feed Sulfuric acid Tumorigen, 
Mutagen, 
Reproductiv
e Effector, 
Irritant 

Production of ethanol from ethylene (less common 
process) 

Recycled back into generating 
process 

Onsite 

17 325193 Unreacted feed Ethylene Asphyxiant, 
Tumorigen 

Production of ethanol from ethylene (more common 
process) 

Recycled back into generating 
process 

Onsite 
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Appendix A: 
53 Examples of Industrial Recycling Which Might be Currently Excluded from the RCRA DSW 

Under the 16 Existing Recycling Exclusions in 40 CFR 261.2(e) or 261.4(a) 
Petroleum Refining, Petrochemicals, Organic Chemicals & Rubber/Plastics Manufacturing Industries (NAICS Industrial Subsector Codes 324, 325, 326) 

Secondary Material Type 
How the Secondary Material is Recycled or 

Otherwise Used 

Item 

Apparent 
industrial 

source 
NAICS 
Code* 

Generation 
Source 

Classification Chemical Name/Class 

Human 
Health or 
Toxicity 
Hazard** 

Industrial Process 
Which Generates the Secondary Material 

Industrial Process or Other 
Application 

Recycling or Using the Material 

Onsite or 
Offsite 

(NAICS) 

18 325199 By-product Ethylene glycol 
monomethyl ether 

Tumorigen, 
Mutagen, 
Reproductiv
e Effector, 
Irritant 

Production of ethylene glycol dimethyl ether from 
ethylene glycol monomethyl ether 

Recycled back into generating 
process 

Onsite 

19 325199 By-product Glyoxylic acid Mutagen Production of glyoxal from ethylene glycol Used as feedstock to synthesize 
4-hydroxyphenylglycine, a 
precursor to ampicillin 

Offsite 
(325192) 

20 325199 Unreacted feed Ammonia & ethanol Tumorigen, 
Mutagen, 
Reproductiv
e Effector, 
Irritant 

Production of ethylamine from ethanol Recycled back into generating 
process 

Onsite 

21 324110 By-product Propylene Tumorigen Catalytic cracking of petroleum Sold or burned as fuel Both 

22 325211 Unreacted feed Propylene Tumorigen Production of polypropylene from propylene Closed-loop return to reactor Onsite 

23 32511 Unreacted feed Cumene Tumorigen, 
Mutagen, 
Irritant 

Production of phenol and acetone from cumene Recycled back into generating 
process 

Onsite 

24 32511 By-product α-methylstyrene Mutagen, 
Irritant 

Cleaving of cumene hydroperoxide to produce 
acetone and phenol 

Hydrogenated and returned to 
first step in process 

Onsite 

25 325199 By-product Acetone Tumorigen, 
Mutagen, 
Reproductiv
e Effector, 
Irritant 

Production of phenol from cumene Recycled to cumene alkylation 
unit after hydrogenation and 
dehydration to propylene 

Onsite 

26 325199 By-product Ammonium bisulfate Mutagen Production of methyl methacrylate from acetone Recycled to sulfuric acid plant 
after on-site decomposition 

Offsite 
(325188) 
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Appendix A: 
53 Examples of Industrial Recycling Which Might be Currently Excluded from the RCRA DSW 

Under the 16 Existing Recycling Exclusions in 40 CFR 261.2(e) or 261.4(a) 
Petroleum Refining, Petrochemicals, Organic Chemicals & Rubber/Plastics Manufacturing Industries (NAICS Industrial Subsector Codes 324, 325, 326) 

Secondary Material Type 
How the Secondary Material is Recycled or 

Otherwise Used 

Item 

Apparent 
industrial 

source 
NAICS 
Code* 

Generation 
Source 

Classification Chemical Name/Class 

Human 
Health or 
Toxicity 
Hazard** 

Industrial Process 
Which Generates the Secondary Material 

Industrial Process or Other 
Application 

Recycling or Using the Material 

Onsite or 
Offsite 

(NAICS) 

27 325199 By-product Cumyl alcohol Irritant Production of propylene oxide from cumene 
hydroperoxide 

Recycled to beginning of 
reaction 

Onsite 

28 325199 By-product Acetone/ acetophenone Mutagen, 
Irritant 

Production of hydrogen peroxide from oxygenation 
of isopropyl alcohol or methylbenzyl alcohol, for 
later production of propylene oxide 

Hydrogenated and returned to 
first step in process 

Onsite 

29 325199 By-product Nearly saturated brine 
(NaCl solution) 

Mutagen, 
Reproductiv
e Effector, 
Irritant 

Production of propylene oxide from propylene by 
electrochemical reactions 

Recycled to electrolysis step Onsite 

30 325199 Spent catalyst Rhodium complex 
(biphosphite-modified 
or carboxylated) 

Probable 
mutagen 
(based on 
hazard for 
other 
rhodium 
compounds) 

Production of butyraldehyde Original process in which it was 
used 

Onsite 

31 325199 Co-product Isobutyraldehyde Tumorigen, 
Irritant 

Production of 2-ethylhexanol Used as feedstock to produce 
neopentyl glycol 

Unspecified 

32 325199 By-product Isobutene Asphyxiant Production of p,p’-biphenol Recycled back into generating 
process 

Onsite 

33 325199 Unreacted feed n-Butane Asphyxiant Production of maleic anhydride from oxygenation 
of n-butane 

Recycled back into generating 
process 

Onsite 

34 324110 Solvent Acetonitrile or N-
methylpyrrolidone 

Tumorigen, 
Mutagen, 
Reproductiv
e Effector, 
Irritant 

Distillation of isoprene from C5 stream in petroleum 
refineries 

Recycled back into generating 
process 

Onsite 
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Appendix A: 
53 Examples of Industrial Recycling Which Might be Currently Excluded from the RCRA DSW 

Under the 16 Existing Recycling Exclusions in 40 CFR 261.2(e) or 261.4(a) 
Petroleum Refining, Petrochemicals, Organic Chemicals & Rubber/Plastics Manufacturing Industries (NAICS Industrial Subsector Codes 324, 325, 326) 

Secondary Material Type 
How the Secondary Material is Recycled or 

Otherwise Used 

Item 

Apparent 
industrial 

source 
NAICS 
Code* 

Generation 
Source 

Classification Chemical Name/Class 

Human 
Health or 
Toxicity 
Hazard** 

Industrial Process 
Which Generates the Secondary Material 

Industrial Process or Other 
Application 

Recycling or Using the Material 

Onsite or 
Offsite 

(NAICS) 

35 325199 By-products Benzaldehyde & 
benzoic acid 

Tumorigen, 
Mutagen, 
Irritant 

Production of phenol from toluene Limited demand in the same 
industry 

Unspecified 

36 325199 By-product Cyclohexane Mutagen, 
Irritant 

Production of phenol from benzene via selective 
hydrogenation 

Dehydrogenated to benzene and 
looped back into generating 
process 

Onsite 

37 325199 By-product Nitrous oxide Tumorigen, 
Mutagen, 
Reproductiv
e Effector 

Adipic acid production Used as oxidant in production of 
phenol from benzene 

Offsite 
(325199) 

38 325199 By-product Products of phenol and 
acetone reaction 

Tumorigen, 
Mutagen, 
Reproductiv
e Effector, 
Irritant 

Production of bisphenol A from phenol and acetone Catalytically rearranged to 
bisphenol A 

Onsite 

39 32512 Unreacted feed Hydrogen and nitrogen Asphyxiant Modification of the Haber process (to produce 
ammonia?) 

Recycled back into generating 
process 

Onsite 

40 325311 By-product Caprolactam Tumorigen, 
Mutagen, 
Reproductiv
e Effector, 
Irritant 

Production of ammonium sulfate for fertilizer Used as feedstock to produce 
nylon 6 

Offsite 
(325222) 

41 325199 By-product Nitrous oxide Tumorigen, 
Mutagen, 
Reproductiv
e Effector 

Production of adipic acid from phenol, hydrogen, 
and nitric acid 

Converted to nitric acid for 
return to generating process 

Onsite 
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Appendix A: 
53 Examples of Industrial Recycling Which Might be Currently Excluded from the RCRA DSW 

Under the 16 Existing Recycling Exclusions in 40 CFR 261.2(e) or 261.4(a) 
Petroleum Refining, Petrochemicals, Organic Chemicals & Rubber/Plastics Manufacturing Industries (NAICS Industrial Subsector Codes 324, 325, 326) 

Secondary Material Type 
How the Secondary Material is Recycled or 

Otherwise Used 

Item 

Apparent 
industrial 

source 
NAICS 
Code* 

Generation 
Source 

Classification Chemical Name/Class 

Human 
Health or 
Toxicity 
Hazard** 

Industrial Process 
Which Generates the Secondary Material 

Industrial Process or Other 
Application 

Recycling or Using the Material 

Onsite or 
Offsite 

(NAICS) 

42 325199 By-product Sulfuric acid Tumorigen, 
Mutagen, 
Reproductiv
e Effector, 
Irritant 

Production of caprolactam from toluene Pyrolyzed to sulfur dioxide and 
converted to concentrated 
sulfuric acid 

Onsite 

43 325199 By-product Sodium sulfite Tumorigen, 
Mutagen 

Production of resorcinol from benzene Used to neutralize disulfonic 
acid from reaction 

Onsite 

44 325199 Unreacted feed Toluene Tumorigen, 
Mutagen, 
Reproductiv
e Effector, 
Irritant 

Production of xylenes and benzene from 
disproportionation of toluene 

Recycled back into generating 
process 

Onsite 

45 325221 By-product Hydrocyanic acid Irritant Ammoxidation of propylene to acrylonitrile Used as feedstock to produce 
hexamethlenediamine, methyl 
methacrylate, cyanuric chloride; 
and conversion to sodium 
cyanide for gold recovery 

Both 

46 32411 By-product Acetylene Asphyxiant Thermal or steam cracking of ethane & propane at 
high temperatures 

Used as feedstock to produce 
1,4-butynediol 
If unwanted, rehydrogenated to 
ethylene onsite 

Both 

47 32411 By-product Hydrogen Asphyxiant Hydrocarbon cracking & catalytic reforming 
reactions 

60% used as feedstock to 
produce ammonia; used onsite as 
feedstock for refinery 
hydrotreating, hydrocracking, 
hydrosulfurization & 
hydrodealylation. 

Both 

48 32512 or 
325311 

Unreacted 
feedstock 

Synthesis gas (mixture 
of carbon monoxide & 
hydrogen or nitrogen) 

Asphyxiant Production of ammonia by the Haber-Bosch process 
using synthesis gas 

Feedstock conversion is only 
10% per pass requiring large 
recycling of unreacted synthesis 
gas 

Onsite 
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Appendix A: 
53 Examples of Industrial Recycling Which Might be Currently Excluded from the RCRA DSW 

Under the 16 Existing Recycling Exclusions in 40 CFR 261.2(e) or 261.4(a) 
Petroleum Refining, Petrochemicals, Organic Chemicals & Rubber/Plastics Manufacturing Industries (NAICS Industrial Subsector Codes 324, 325, 326) 

Secondary Material Type 
How the Secondary Material is Recycled or 

Otherwise Used 

Item 

Apparent 
industrial 

source 
NAICS 
Code* 

Generation 
Source 

Classification Chemical Name/Class 

Human 
Health or 
Toxicity 
Hazard** 

Industrial Process 
Which Generates the Secondary Material 

Industrial Process or Other 
Application 

Recycling or Using the Material 

Onsite or 
Offsite 

(NAICS) 

49 325199 Unreacted 
feedstock 

Hydrogen Asphyxiant Excess purged gas feedstock to control kinetics of 
methanol production reaction 

Purged gas burned as reformer 
fuel 

Onsite 

50 32511 By-product Hydrogen (with trace 
formaldehyde) 

Asphyxiant 
(Tumorigen, 
Mutagen, 
Reproductiv
e Effector, 
Irritant) 

Dehydrogenation-oxidation of methanol to produce 
formaldehyde with 75% efficiency 

Burned as fuel Onsite 

51 325211 By-product Unsaturated chloro-
hydrocarbons 

Tumorigen, 
Mutagen, 
Reproductiv
e Effector 

Multi-step EVC process catalytic oxychlorination of 
ethane to produce vinyl chloride 

Unsaturated chlorinated by-
products converted to saturated 
products by separate 
hydrogenation stage and 
dehydrochlorinated to vinyl 
chloride 

Onsite 

52 32511 By-product Methylchloride & 
ethylchloride 

Tumorigen, 
Mutagen, 
Reproductiv
e Effector 

Oxidation of propane-butane mixture to produce 
acetaldehyde and other oxygenated chemicals 

Chlorinated by-products can be 
recycled back into the process to 
inhibit their additional 
production 

Onsite 

53 324199 Residue Pitch (coal tar residue) Tumorigen Coal heated in the absence of air to 1000C form 
40% coke oven distillates and 60% tar residue 
(pitch) 

Aluminum industry thermally 
polymerizes pitch to make 
electrodes for electrolysis of 
molten alumina-cryolite to 
produce aluminum 

Offsite 
(331312) 

Explanatory Notes: 
(a) Source: The recycling examples in this table are a compilation summary by Mark Eads, Economist, USEPA Office of Solid Waste, of industrial recycling/reuse examples contained in Harold 
Wittcoff et al., Industrial Organic Chemicals, Wiley-Interscience, July 2004: http://www.wiley.com/WileyCDA/WileyTitle/productCd-0471443859.html 
(b) * NAICS codes assigned by Mark Eads (USEPA Office of Solid Waste), using the US Bureau of Census NAICS code definitions at: http://www.census.gov/epcd/naics02/naicod02.htm 
(c) ** Hazard characteristics based on Mark Eads, USEPA Office of Solid Waste, 23 Jan 2006 search of chemical toxicology report findings at: http://hazard.com/msds 
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Appendix B: 
Waste Quantity Datasets Analyzed in this RIA for Each DSW Option 

(Supplement to Chapter 1) 
 
 

• Datasets for Options 1, 3, 4, 5 
 
As defined in Exhibit B1, the initial universe of recycled waste quantities that might be defined as “secondary hazardous materials” 
under the DSW proposed rule includes RCRA hazardous wastes currently managed by metals recovery, solvents recovery, and other 
recovery.  The datasets for wastes currently managed by disposal methods (e.g., incineration and landfill) that may switch post-rule to 
recycling methods are defined in Chapter 3.  The steps listed below were taken to develop datasets of currently recycled hazardous 
wastes that may be defined as secondary hazardous materials under the DSW rule.  The dataset for Option 1 is a subset of the dataset 
for Options 3 through 5, because Option 1 represents a relatively narrower onsite recycling exclusion.  Three RCRA Biennial Report 
waste recycling (i.e., recovery) codes were included in the initial download from the Biennial Report database.  OSW changed the 
Biennial Report waste management system code scheme in data year 2001, so different codes correspond to data years 1999 and 2003. 
 For both data years, although the Biennial Report management codes are different, the types of waste management represented by 
each of these three materials recovery categories are identical. 
 
 

Exhibit B1:  RCRA Hazardous Waste Biennial Report: Recycling System Data Code Definitions 
Waste Recycling System Description 1999 codes 2003 codes 

Metals recovery Includes high temperature metals recovery, retorting, secondary smelting, 
and other metals recovery (e.g., ion exchange, reverse osmosis, and acid 
leaching) 

M011 to M019 H010 

Solvents recovery Includes fractionation/distillation, thin film evaporation, and solvent 
extraction. 

M021 to M029 H020 

Other recovery Includes acid regeneration, waste oil recovery, non-solvent organic 
liquids recovery, and other miscellaneous recovery methods. 

M031 to M039 H039 

Note: for a comparison of the new RCRA Biennial Report waste management codes (beginning in 2001) with pre-2001 codes, see 
p. 81 of “2001 Hazardous Waste Report Instructions and Forms”: http://www.epa.gov/epaoswer/hazwaste/data/brs01/ins-frms.pdf 

 
 
Certain wastes are apparently double-counted in the above datasets because they were reported both by the initial generator and also 
by the consolidator who is an intermediary in the transfer (i.e., transport) of the waste from the initial generator to the ultimate 
recycling facility.  To avoid double-counting transfer facility waste quantities, all wastestreams originating from a transfer 
facility/location, source code G61 in the 2003 Biennial Report database and origin code 4 in the 1999 Biennial Report database, were 
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eliminated and not included in the analysis: 
 

• Source code = G61: Hazardous waste received from offsite for storage/bulking and transfer offsite for treatment or disposal 
• Origin code = 4: Hazardous waste received from offsite and not recycled or treated onsite 

 
The generator is required in both the 2003 and 1999 Biennial Reports to report the ultimate destination of the waste (i.e., offsite metal, 
solvent, or other recovery).  Therefore, there is no need to track the handling of wastes by transfer facilities.  Some data are lost if the 
generator mistakenly reported wastes managed by a transfer facility (H141) rather than the ultimate recycling method.  It is unknown 
what the transfer facility did with the waste.  The 2003 and 1999 Biennial Reports are not structured such that specific waste 
quantities can be tracked from cradle-to-grave if the waste went through a transfer facility.  Exhibit B2 presents the results of both 
data queries. 
 The onsite and offsite quantities most likely declined from 1999 to 2003 because of the inclusion of wastewater wastes in the 
1999 dataset.  For example, five records (i.e., five single s generated at five single facilities) account for 64% of the total onsite 
recycling quantity in 1999, which indicates that these five largest wastestreams reported in 1999 are probably wastewaters which are 
not relevant to this RIA: 
 

• 1st largest 1999 waste: “Domestic drinking water well #1, packed tower for ...” with a reported form code of other 
organic liquid (B219) and was managed by fractionation/distillation (M021). 

• 3rd largest 1999 waste: “Rinse waters, process wash waters, and rain waters which are ...” with a reported form code of 
caustic solution with metals but no cyanides (B106) and was managed by other metals recovery 
for reuse: e.g., ion exchange, reverse osmosis, acid leaching (M014). 

• 5th largest 1999 waste: “Wastewater from wood preserving process containing creosote” with a reported form code of 
aqueous waste with low other toxic organics (B102) and managed by “other recycling” (M032). 

 
The descriptions and/or physical form codes in the Biennial Report database assigned to this small number of relatively larger volume 
wastes, indicate that some or all of these larger volume wastes reported as undergoing either (a) metals recovery, (b) solvent recovery 
or (c) other (non-energy) recovery, represent large wastewater volumes, rather than physically-denser volumes of waste sludges or 
waste solids (which are usually smaller in relative volume for any single facility, compared to wastewaters).  From a statistical 
perspective, the numerical magnitudes of these large waste volume data points represent data "outliers": 
 

"Extreme observations that are detached from the remainder of the data are called outliers, and they usually receive 
special attention in statistical analyses.  Although outliers may represent legitimate measurements, they are more often 
"mistakes": incorrectly recorded observations, mis-coded input into a computer, or measurements from a different 
population than the population from which the rest of the sample was selected."66 

 
                                                 
66  J.T. McClave & P.G. Benson, Statistics for Business and Economics, Dellen/Macmillan Publishers, 4th ed., 1988, p.37. 
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In this case there are at least three options for addressing these data outliers in the analysis: (a) attempt to contact the reporting 
facilities to validate the outliers via paper-trail (archived data files) or by further explanation, (b) apply a statistical test such as the "Q 
Test" to determine whether the data outliers could be arbitrarily rejected from the analysis according to accepted statistical methods, 
and/or (c) conduct two complementary analyses with and without the data outliers. Because collection of new data is outside the 
design scope of this study, and to avoid applying arbitrary methods, this study provides a complementary analyses approach which 
consists of presenting both a "100th percentile" analysis which includes all the data points, and an alternative "99th percentile" 
analysis which excludes the data points associated with the largest 1% of waste volume facilities. 
 

 
Exhibit B2.  Universe of Recycled RCRA Hazardous Waste Excluding “Transfer” Wastes 1 
 
Data Item 

 
2003 Dataset 

 
1999 Dataset 

 
1 

 
Total number of records (individual wastes generated) 

 
14,402 wastestreams 

 
14,511 wastestreams 

 
2 

 
Onsite recycling 

 
504,672 tons/year 

 
1,928,151 tons/year 

 
3 

 
Offsite recycling 2 

 
930,774 tons/year 

 
1,129,491 tons/year 

 
4 

 
Totals (2+3) = 

 
1,435,446 tons/year 

 
3,057,642 tons/year 

1  In 2003 Hazardous Waste Report, transfer wastes defined by Source Code G61 (“Hazardous waste received from offsite for storage/bulking and transfer for 
treatment or disposal”).  In 1999 Hazardous Waste Report, transfer wastes defined by Origin Code 4 (“The hazardous waste received from offsite and not recycled or 
treated onsite”). 
2  Limitation:  Only includes quantities generated by LQGs.  In 2003, New Hampshire and South Carolina did not submit management method codes to the Biennial 
Report for RCRA hazardous wastes shipped offsite. 
Data Source: 2003 and 1999 USEPA RCRA Hazardous Waste Biennial Reports: http://www.epa.gov/epaoswer/hazwaste/data/biennialreport/index.htm 

 
 
Records in the dataset were examined to determine if they already are excluded from RCRA regulation.  The generators should not 
have reported these wastes as hazardous in the 2003 and 1999 Biennial Reports.  Three groups of wastes were identified in the dataset 
that already are excluded from RCRA regulation: 
 
Group 1 Data Removed: The first group are excluded wastes (records) include industries with current exclusions from the 

Definition of Solid Waste for oil recovery (40 CFR 261.4(a)(12)(ii)) were removed from the dataset.  
Wastes where oil was recovered were excluded for the SIC and NAICS codes listed in Exhibit B3.  
Recycled wastes were identified based on SIC or NAICS code and the RCRA Biennial Report waste oil 
form code (W206 or B206). 
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Exhibit B3  Industries with Current DSW Exclusions for Oil Recovery* 

2003 NAICS** 1999 SIC 
211111 Crude Petroleum and Natural Gas Extraction 1311 Crude Petroleum and Natural Gas 
211112 Natural Gas Liquid Extraction 1321 Natural Gas Liquids 
213111 Drilling Oil and Gas Wells 1381 Drilling Oil and Gas Wells 
48122 Nonscheduled Specialty Air Transportation 
54136 Geophysical Surveying and Mapping Services 
213112 Support Activities for Oil and Gas Field Exploration 

1382 Oil and Gas Field Exploration Services 
Aerial geophysical exploration combined with aircraft-based services 
Geophysical Mapping and Surveying 
Other Oil and Gas Field Exploration Services 

213113 Other Oil and Gas Field Support Activities 1389 Oil and Gas Services, NEC 
32411   Petroleum Refineries 2911 Petroleum Refining 
48611 Pipeline Transportation of Crude Oil 4612 Crude Petroleum Pipelines 
48691 Pipeline Transportation of Refined Petroleum Products 4613 Refined Petroleum Pipeline 
488999 All Other Support Activities for Transportation 
48711 Scenic and Sightseeing Transportation 
48821 Support Activities for Rail Transportation 

4789 Transportation Services, NEC 
Pipeline Terminals and Stockyards for Transportation 
Horse-Drawn Cabs & Carriages 
Other 

48621 Pipeline Transportation of Natural Gas 4922 Natural Gas Transmission 
22121 Natural Gas Distribution 
48621 Pipeline Transportation of Natural Gas 

4923 Natural Gas Transmission and Distribution 
Distribution, Transmission 

454311 Heating Oil Dealers 
454312 Liquefied Petroleum Gas (Bottled Gas ) Dealers 
42271 Petroleum & Petroleum Products Wholesalers (except Bulk 

Stations & Terminals) 

5171 Petroleum Bulk Stations and Terminals 
Heating Oil Sold Via Retail Method 
LP Gas Sold Via Retail Method 
Sold Via Wholesale Method 

*   40 CFR 261.4(a)(12)(ii) 
** SIC codes reported in 40 CFR 261.4(a)(12)(ii) translated to NAICS codes using tables from the US Small Business Administration. 

 
 
Group 2 Data Removed: The second group of excluded wastes are by-products exhibiting a characteristic of hazardous waste.  

The generators should not have reported these by-products as hazardous because they are not solid 
wastes when reclaimed under current regulations (40 CFR 261.2(c)(3)).  One type of by-product was 
identified in the dataset.  Wastes with the words “solder” or “dross” in their description, the hazardous 
waste characteristic of lead (RCRA hazardous wastecode D008), and one of the following physical or 
chemical characteristic form codes: 
· Other “dry” ash, slag, or thermal residue (Form Code B304 or W304); 
· Metal scale, filings, or scrap (Form Code B307 or W307); or 
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· Other waste inorganic solids (Form Code B319 or W319). 
These records were removed from the dataset because lead solder dross is a by-product of the smelting 
process.  Recycled by-products that are characteristically hazardous are currently excluded from the 
Definition of Solid Waste, thus no additional benefits are expected from the DSW rule for these 
materials. 

 
Group 3 Data Removed: The third group of excluded wastes includes sludges exhibiting a characteristic of hazardous waste.  

Characteristically hazardous sludges are not solid wastes when reclaimed (40 CFR 261.2(c)(3)) and are 
excluded from RCRA; these were removed from the respective 2003 and 1999 datasets according to the 
following data codes: 
• 1999 Biennial Report dataset: spent carbon organic solid wastes (Form Code B404) within the 

source codes for “Remediation Derived Waste” (A61-A69) and “Pollution Control or Waste 
Treatment Processes” (A71-A89) were removed from the dataset, since wastes generated from 
pollution control devices are defined under RCRA as “sludge” 

• 2003 Biennial Report dataset: “filters, solid adsorbents, ion exchange resins and spent carbon” 
(Form Code W310) and waste description with the words “spent carbon” within the source codes 
for “Remediation of Past Contamination” (G41-G49) and “Pollution Control and Waste 
Management Process Residuals” (G21-G26) were removed from the database, since wastes 
generated from pollution control devices are defined under RCRA as “sludge”. 

 
Exhibit B4 presents the new generation and management totals when records for wastes already excluded from the RCRA Definition 
of Solid Waste are removed from the dataset.  In the 2003 dataset a total of 348 records were removed that accounted for 27,832 
tons/year of offsite recycling quantity.  In the 1999 dataset a total of 392 records were removed that accounted for 165,637 tons/year 
of onsite recycling quantity and 29,163 tons/year of the offsite recovery quantity.  After eliminating records for wastes already 
excluded under the definition of solid waste, Exhibit B4 displays the resultant data record counts and associated annual hazardous 
waste quantities for each year 2003 and 1999. 
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Exhibit B4.  Universe of Recycled Hazardous Wastes After Eliminating Data on Current DSW Excluded Wastes  

(Options 1, 3, 4, 5) 
 

A 
 

B 
 

C 
 

D 
 

Item 
 

Subset of Universe 
 

2003 Dataset 
 

1999 Dataset  
 

1 
 
Total number of data records (Individual wastes generated) 

 
14,054 wastestreams 

 
14,119 wastestreams 

 
2 

 
Onsite recycling (for Options 1, 3, 4, 5) 

 
588 facilities 

 
504,672 tons/year 

 
852 facilities 

 
1,762,514 tons/year 

 
3 

 
Offsite recycling (for Options 3, 4, 5) 1, 2 

 
4,625 facilities 

 
902,942 tons/year 

 
6,323 facilities 

 
1,100,328 tons/year 

 
4 

 
Total (for Options 3, 4, 5) 

 
5,014 facilities* 

 
1,407,614 tons/year 

 
6,838 facilities* 

 
2,862,842 tons/year 

 Explanatory Notes: 
1  For Option 1, calculations need to be conducted to determine if those plants recovering wastes offsite will construct onsite recycling operations.  This calculation is presented 
in Chapter 5. 
2  Limitation:  Only includes quantities generated by LQGs.  In 2003, New Hampshire and South Carolina did not submit waste management method codes to the Biennial 
Report for RCRA hazardous wastes shipped offsite. 
* Totals do not equal the sum of the above rows because some plants are included in multiple rows because they report conducting both onsite and offsite recycling within the 
same 4-digit NAICS.  These totals do not include plants who may cost-effectively construct onsite recycling operations post-rule. 
Data Source: 2003 and 1999 USEPA RCRA Hazardous Waste Biennial Reports: http://www.epa.gov/epaoswer/hazwaste/data/biennialreport/index.htm 

 
 
 

• Dataset for Option 2 
 
For Option 2, OSW selected in the 2003 DSW proposed rule the 4-digit NAICS to define the same “generating industry” (i.e., same 
industry).  However, although the 2003 Biennial Report includes NAICS codes, the 1999 Biennial Report database provides waste 
data according to SIC codes rather than to NAICS codes, so it was necessary to map the 1999 SIC based data to the 2003 4-digit 
NAICS based data (see http://www.census.gov/naics for definition of these two industrial code systems).  Wastes recycled onsite meet 
the definition of “same industry.”  Wastestreams that are not transferred offsite within the same 4-digit NAICS were eliminated from 
the database because they are not included under the scope of this DSW rulemaking option.  The resulting onsite and offsite recycling 
quantities for the 2003 and 1999 datasets are presented in Exhibit B5 below.  Chapter 5 presents a break-even financial  analysis to 
determine which additional plants may construct onsite recycling operations given the potential post-rule cost savings. 
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Exhibit B5.  Universe of Same Industry 4-Digit NAICS Plant Counts & Recycled Waste Quantities (Option 2) 

 
 Item 

 
2003 Dataset 

 
1999 Dataset 

 

 
Subset of Universe 

 
Nr. of Plants 

 
Recycled waste 

(tons/year) 

 
Nr. of Plants 

 
Recycled waste 

(tons/year) 
 

1 
 
Onsite Recycling 

 
588 

 
504,672 

 
852 

 
1,762,514 

 
2 

 
Offsite Recycling Within 
Same Industry 

 
126 

 
60,544 

 
250 

 
73,670 

 
3 

 
Totals = 

 
707* 

 
565,216 

 
1,023* 

 
1,836,184 

* The totals do not equal the sum of the above rows because some plants are included in multiple rows because they report 
conducting both onsite and offsite recycling within the same 4-digit NAICS.  These totals do not include plants who may 
cost-effectively construct onsite recycling operations post-rule. 

 
 

• Dataset for Option 7 
 
Option 7 consists of a regulatory exclusion for secondary hazardous materials reclaimed either (a) onsite (Option 1), or (b) offsite 
within the same company or (c) offsite according to a tolling contract (i.e., materials transfer business contract).  For Option 7, two 
steps were conducted to identify same company transfers: 
 

• Step 1: Company name match was conducted using 2003 Biennial Report data.  If the generator and receiving facilities had the 
same company names they were assumed to be a same company transfer. 

• Step 2: USEPA’s Envirofacts database (http://www.epa.gov/enviro) was used to identify additional same company transfers 
between generators and receivers owned by the same corporate entity having different company names (e.g., 
subsidiary companies). 

 
A search was completed for Dun and Bradstreet numbers (DUNs numbers) for all 376 receivers of hazardous waste.  Parent company 
DUNs numbers for these companies were then used to match parent company DUNs numbers of the population of hazardous waste 
generators.  Where parent company DUNs numbers of receivers match parent company DUNs number of generators, the hazardous 
waste transfers were assumed to be “same company” transfers.  In addition, for the “offsite toll recycling” condition, the waste 
quantity data for NAICS code 3251: Basic Chemical Manufacturing is used as an estimate of the affected quantity.  This particular 
NAICS code is used because it most closely represents the specialty batch chemical manufacturing industry as represented by the 
Synthetic Organic Chemical Manufacturing Association (SOCMA) which requested that OSW on February 10, 2006, to add this toll 
manufacturing condition to the DSW rule.  Wastestreams that are not transferred offsite within the same company or NAICS 3251 
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were eliminated from the database because they are not included under the scope of this DSW rulemaking option.  The resulting onsite 
and offsite recycling waste quantities for the 2003 list of LQGs is presented in Exhibit B6 below.  Given this dataset is similar in 
scope to same industry transfers (Option 2) resources were not spent identifying same company transfers using 1999 Biennial Report 
data.  Trends between 1999 and 2003 using the dataset for Option 2 can be applied to the same company transfer dataset under Option 
7.  Chapter 5 presents analyses to determine which additional plants may construct onsite recycling operations to meet the definition 
of a “same company” transfer and gain the de-regulatory cost savings of the DSW rule. 
 
 

Exhibit B6.  Universe of Same Company Plant Counts & Waste Recycling Quantities  (Option 7) 

Item Subset of Universe 2003 Dataset 

  Nr. of Plants Recycled Waste (tons/year) 

1 Onsite Recycling 588 509,039 

2 Offsite Recycling Within Same Company or Tolling Agreement 299 89,247 

3 Total 878 598,286 

* Totals do not equal column totals because some plants are included in both rows because they conduct both onsite and offsite recycling 
within the same company.  Totals do not include plants who may cost-effectively construct onsite recycling operations post-rule.  The 
potential cost savings associated for these plants under this option is estimated in Chapter 5. 

 
 

• Baseline Annual Quantities for Recycled Wastes for Each DSW Rulemaking Option 
 
Annual quantities for recycled wastes for each DSW rulemaking option are presented in Exhibits B7 through B10.  Recycled waste 
quantities presented in previous exhibits in this Chapter represent the reported generation quantities for each recycled waste.  The 
recycled waste quantities presented in Exhibits B7 through B10 represent the reported management quantities for each recycled 
waste.  As explained in the “Sensitivity Analysis” section of Chapter 5 in this RIA, recycled waste quantities (tons) reported by LQGs 
do not always equal recycled waste quantities reported by TSDRFs if non-recycling waste management methods are used by the 
receiving TSDRF on a portion of the waste.  For example, a LQG may report generating 100 tons/year of waste to be subject to metals 
recovery by an offsite TSDRF, but after waste analysis upon receipt from the LQG, the TSDRF ultimately decides to manage 20 
tons/year by landfill and only 80 tons/year by metals recovery.  In contrast to the prior sections of this chapter, the quantities presented 
in Exhibits B7 through B10 reflected the TSDRF-reported recycled waste quantities.  The analysis of the remaining 20 tons/year 
potentially switching from current (baseline) landfill disposal to metals recovery is analyzed in a later section of this chapter. 
 The list of facilities reported recycling wastes are sorted from the lowest to highest reported quantity.  Recycled waste 
quantities are presented for the facility at the 50th percentile mark (i.e., median) in the list of facilities.  This number may be 
interpreted to mean that 50% (half) of the facilities recycle less than this amount.  Similarly, recycled waste quantities are presented 
for the facilities at the 90th, 99th, and 100th percentile marks in the list of facilities.  The average of the recycled waste quantities 
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reported by the facilities in the list is presented as is the total of all reported recycling quantities.  Recycling waste quantity estimates 
are inputs to the cost equations to be developed in later in this RIA, and influence estimates of cost savings resulting from the DSW 
rule.  A separate estimate is developed in the Chapter 2 analysis of disposed quantities with potential for recycling, to determine if 
they may be induced into recycling under the changing economics of the DSW rule. 
 The 2003 and 1999 Biennial Report data are compared to present a range of uncertainty in the results.  In the 2003 Biennial 
Report State government data administrators identified wastewaters they wanted excluded from the Biennial Report database.  This 
QA/QC step was not conducted by State government data administrators in 1999 resulting in more wastewaters being included and 
some large wastewater streams that are skewing the 1999 percentage profile results.  However, other factors may be creating changes 
in recycled waste quantities between the 2003 and 1999 datasets, such as plant closings, discontinued process or product lines, 
misreported units of measure, misplaced decimal points, and changing market conditions. 
 

• Option 1:  The results between 2003 and 1999 are comparable up through the 75th percentile facility distribution of 
onsite recycled waste quantities (Exhibit B7).  Statistically, the distributions may be expected to be 
similar between years assuming typical waste generation patterns.  Approximately 250% more onsite 
recycling quantity and approximately 45% more onsite recycling facilities were reported in 1999 
compared to 2003.  It appears that many of these wastes are large volume wastes that are most likely 
wastewaters excluded from the 2003 dataset. 

• Option 2:  The results between 2003 and 1999 are comparable up through the 75th percentile facility of the 
distribution of same 4-digit NAICS code onsite and offsite recycled waste quantities (Exhibit B8).  Once 
again, statistically, the distributions may be expected to be similar between years assuming typical waste 
generation patterns.  Approximately 165% more recycled waste quantity and approximately 45% more 
recycling facilities were reported in 1999 compared to 2003.  Based on a review of the 1999 dataset it 
appears that some of the large volume wastes are most likely wastewater and were excluded from the 
2003 dataset. 

• Options 3, 4, 5: The results between 2003 and 1999 are comparable up through the 90th percentile facility of the 
distribution of onsite and offsite recycled waste quantities (Exhibit B9).  Again, it can be expected that 
the distributions would be statistically similarly between years assuming typical waste generation 
patterns.  Approximately 105% more recycled waste quantity and approximately 36% more recycling 
facilities were reported in 1999 compared to 2003.  From a review of the large volume wastes in 1999 it 
appears that some may be wastewater quantities excluded from the 2003 dataset. 

• Option 7:  The statistical comparison between 2003 and 1999 should be similar to Option 2 (presented in Exhibit 
B10). 
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Exhibit B7.  Onsite Recycled Waste Quantities Statistics for Option 1 
 

Statistic 
 

2003 
(n = 588 facilities; 

tons/year) 

 
1999 

(n = 852 facilities; 
tons/year) 

 
100th Percentile facility 

 
153,775 

 
774,546 

 
99th Percentile Facility 

 
14,574 

 
25,671 

 
90th Percentile Facility 

 
283 

 
643 

 
Median Facility 

 
13 

 
13 

 
Average Facility 

 
853 

 
2,069 

 
Total Quantity 

 
501,760 

 
1,762,514 

 
 
 

Exhibit B8:  Onsite & Offsite Recycled Waste Statistics: Option 2 
 
 Statistic 

 
2003 

(n = 707 facilities; 
tons/year) 

 
1999 

(n = 1,023 facilities; 
tons/year 

 
100th Percentile facility 

 
153,775 

 
774,546 

 
99th Percentile Facility 

 
10,707 

 
14,467 

 
90th Percentile Facility 

 
300 

 
489 

 
Median Facility 

 
13 

 
12 

 
Average Facility 

 
799 

 
1,466 

 
Total Quantity 

 
564,601 

 
1,499,666 
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Exhibit B9.  Onsite & Offsite Recycled Waste Statistics: Options 3 ,4, 5 
 
 

 
2003 

(n = 5,014 facilities; 
tons/year) 

 
1999 

(n = 6,838, facilities; 
tons/year) 

 
100th Percentile facility 

 
153,776 

 
774,551 

 
99th Percentile Facility 

 
6,110 

 
6,950 

 
90th Percentile Facility 

 
172 

 
170 

 
Median Facility 

 
5 

 
4 

 
Average Facility 

 
278 

 
419 

 
Total Quantity 

 
1,394,114 

 
2,862,852 

 
 
 

Exhibit B10.  Onsite & Offsite Recycled Waste Statistics: Option 7 
 
 Statistic 

 
2003 

(n = 878 facilities; tons/year) 
 

100th Percentile facility 
 

153,775 
 

99th Percentile Facility 
 

9,207 
 

90th Percentile Facility 
 

330 
 

Median Facility 
 

14 
 

Average Facility 
 

681 
 

Total Quantity 
 

598,286 
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Appendix C: 
Waste Disposal Datasets Evaluated in this RIA for Potential Switchover to New Recycling 

(Supplement to Chapter 2) 
 
 

• QA/QC of the Data for Wastes Which May Switch to New Onsite or Offsite Recycling 
 
Both 2003 and 1999 data were collected for the twelve waste types displayed in Exhibit 2E (Chapter 2).  Exhibits C1 to C4 display the 
waste data collected, and indicate step-by-step changes in the waste quantities (tons/year) as a result of the QA/QC analysis conducted 
on the initial datasets for the 12 waste types.  The intent of the QA/QC analysis was to remove records from the dataset that have low 
potential for recycling and to avoid overstating the potential benefits of the DSW rule.  These exhibits present the number of 
individual wastes generated (records) included in the datasets for each waste type and the corresponding total generation quantity.  At 
this point in the analysis, the QA/QC of the data is conducted on a wastestream specific basis and not based on aggregated plant totals. 
 This explains why it is more appropriate to track changes in the number of individual wastestreams (i.e., database records) within the 
QA/QC process instead of changes in the number of facilities.  Beginning with the initial data query and removal of facilities reporting 
wastes received from offsite that was not recycled or treated onsite (origin code 4 in the 1999 dataset) the following steps were 
conducted corresponding to the QA/QC Step number presented in the first column of Exhibits C1 to C4: 
 
Step 1  Remove records that were residuals from hazardous waste management processes.  Residuals generated by current 

recycling operations, incinerators, etc., are assumed not to have a high content of recoverable material and are likely to 
continue to be disposed (i.e., landfilled or incinerated).  This corresponds to removing the records with source code 
G25 in 2003 and origin code 5 in 1999. 

Step 2  Remove records that were wastes generated from processes that are not generated by continuous processes  (e.g., those 
generated from remediation or one-time activities).  These wastes would not supply a continuous feedstock for 
construction of an onsite recycling facility.  In addition, material values from these wastes are less likely to be 
recoverable given they are not generated in a controlled process environment (i.e., remediation wastes involve spills 
and releases to the environment).  Given their “one-time” nature of generation, generators are unlikely to go through 
the notification process to the USEPA for an exclusion from the definition of solid waste for a one-time waste 
generation event. 

Step 3  Remove wastes with descriptions containing the word “debris” from the dataset.  They are assumed to not be generated 
on a regular basis in order to provide a consistent feedstock for an onsite recycling process. 

Step 4  Remove wastes with descriptions indicating “wastewater”, “rinsewater”, or “groundwater” to ensure the “quality” of 
the waste is sufficient for recycling.  These dilute water wastes typically do not contain recoverable fractions of 
valuable materials for recovery. 

Step 5  Remove the following miscellaneous waste types: 
• Onsite organic liquid disposal quantities were primarily disposed by incineration, energy recovery, or fuel blending. 
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 However, offsite organic liquid disposal quantities were included in the analysis.  These onsite quantities were 
removed from this analysis for five reasons: 
1. The industrial scope of the DSW rule RCRA regulatory exclusions does not apply to fuel blending or energy 

recovery operations.  However, this does not preclude the DSW rule from having a potential impact on current 
energy recovery operations (either onsite or offsite), for example, via reduction in the relative cost of industrial 
recycling which becomes excluded as a result of the DSW rule, compared to the current cost of RCRA-
regulated energy recovery.  This expected change in relative cost could induce some facilities to switch from 
current RCRA-regulated energy recovery to recycling. 

2. It is assumed that facilities currently managing their own wastes by onsite energy recovery will not change, at 
least in the near-term, to either an onsite or offsite recycling process, because energy recovery processes require 
large capital expenditures. 

3. Although OSW expects, in itself, the DSW rule may reduce the relative cost of excluded recycling operations 
compared to RCRA-regulated energy recovery operations, thereby potentially inducing a switch-over from 
energy recovery to recycling by some industrial facilities for some types of materials, OSW is developing a 
proposed rule which would expand the existing RCRA “comparable fuels” exclusion (source: EPA Fall 2006 
Regulatory Agenda item RCRA SAN 4977; 
http://yosemite1.epa.gov/opei/Smallbus.nsf/HomeForm?OpenForm), which could further reduce the relative 
cost of energy recovery for some industries and some wastes, thereby potentially offsetting in part or in whole, 
the relative cost impact of the DSW rule on existing energy recovery operations: 

“EPA is considering expanding the comparable fuels program. This program allows specific industrial 
wastes to be excluded from the Resource Conservation and Recovery Act (RCRA) when they are used 
for energy production and do not contain hazardous constituent levels exceeding those in a typical 
benchmark fuel that facilities would otherwise use. If EPA is successful in finding other industrial 
wastes that could be used for energy, this would not only save energy by reducing the amount of 
hazardous waste that would be otherwise treated and disposed, but also promote energy production 
from a domestic, renewable source and reduce our use of fossil fuels.” 

4. According to the life-cycle analysis (LCA) results presented in Exhibit D18 of “Case Study #1” of Appendix D 
to this RIA, there are at least 18 types of environmental and energy impacts avoided by using spent solvents as 
fuel in place of other energy sources such as coal combustion. 

5. Finally, diversion of wastes from current energy recovery operations is not an expected outcome of the DSW 
rule because of favorable US market conditions and technical considerations unique to waste-to-energy 
operations, as evidenced by three independent sources: 
5A. MSW Management magazine, March/April 2006 issue, p.10 

(http://www.gradingandexcavating.com/msw.html): 
“The political, social, economic and environmental landscapes surrounding waste-to-energy 
have changed significantly in the last couple years.  Numerous research studies have confirmed 
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the superior environmental performance of waste-to-energy systems when compared to 
traditional coal-fired power plants, supporting the public’s perception of waste-to-energy as a 
renewable energy supply that protects public health and the environment.  Add to that the 
skyrocketing energy prices and the passage of the [2005] Energy Policy Act, along with its 
favorable waste-to-energy provisions, and all these factors may just be setting the stage for this 
technology to take on a much more significant role as a viable waste management solution.”  
[Note: to read about the 2005 Energy Policy Act see: 
http://www.whitehouse.gov/news/releases/2005/08/20050808-6.html] 

5B. The Environmental Technology Council states the following in its 25 Feb 2004 comments (page 48) on the 
2003 DSW proposed rule regarding fuel blending and energy recovery 
(http://www.etc.org/ETC_Detailed_Comments.pdf): 

“Many states and TRI view energy recovery as recycling.  There will be little incentive for 
generators to switch their management practices and invest capital in alternate recovery 
processes for these streams…  In addition, other than the BTU value, these wastes contain few 
components that have recovery value, which is why they are managed by energy recovery or fuel 
blending currently, as opposed to solvent recovery.  The average solids content of fuel-blended 
waste is about 30%, and many cement kilns are feeding other higher-solids content waste 
through pails or coal injection systems.  In addition, many fuel-blended streams have substantial 
water content and other organic liquid components that form azeotropes and are not amenable 
to solvent recovery.” 

5C. An analysis published in the ASTM Standardization News (“Hazardous Waste Fuels and the Cement 
Kilns”, William Gabbard & David Gossman, Sept 1990) indicates that (a) it is the solvent recycling 
“residues”  (e.g., still bottoms, distillation cuts, fractions from the solvent recovery process) rather than the 
spent solvents themselves which often are blended as fuel for cement kilns, and (b) the largest generator 
industry of materials potentially affected by the DSW rule is the chemical manufacturing industry (NAICS 
3251); and according to this source: 

 “Cement plant waste fuel sourcing organizations generally avoid [acutely toxic, corrosive, and 
reactive waste streams generated by the chemical and allied industries] due to the upstream 
collection and handling hazards.” (source: 
http://www.wbcsd.org/web/projects/cement/tf2/HWF-CKS.pdf). 

• For electric arc furnace emission control dust (K061) waste, records reporting part of the wastestream already being 
managed by a recycling process were removed assuming the remaining fraction of the waste is non-recoverable. 

• Records not containing the words “carbon” or “charcoal” in the waste description were deleted from the list of 
disposed spent carbon wastes. 

• All spent aluminum potliner records that report multiple USEPA waste codes beyond just K088 were deleted 
because they were primarily lab wastes and not suitable for recycling. 
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• All onsite deep-well injection quantities for spent pickle liquors were removed because onsite recycling is not more 
economical than deep-well injection. 

• Laboratory wastes (i.e., used chemicals from laboratory operations) were excluded because of their small quantity 
and unlikelihood of achieving economies-of-scale for onsite recycling for the lead-bearing material and spent acid 
waste types. 

• For disposed oil wastes from the petrochemical manufacturing industry only records with form code W206 (waste 
oil) are kept (B206 in the 1999 database).  Records retrieved with form code W603/B603 (oily sludge) were 
removed.  Oily sludge wastes were wastewater treatment sludges. 

• Finally, for disposed lead acid battery wastes and lead-bearing materials, records reporting part of the wastestream 
already being managed by a recycling process were removed assuming the remaining fraction of the waste is non-
recoverable. 

Step 6  For the 1999 data, wastes that were missing one or more of the following codes: SIC Code, Origin Code, Source Code, 
or Form Code, were analyzed to determine if, had they not been missing the codes, could they have been removed in 
previous QA/QC steps. 

 
Exhibits C5 to C11 present a summary of the disposed quantities that potentially may be recycled under the changed economics of the 
DSW rule, after completion of this six-step data QA/QC process. 
 
 

• Comparison of 2003 Data to 1999 Data 
 

• The definitions for organic liquids and spent carbon wastes are broader than those for the 1999 dataset prepared for OSW’s 
2003 DSW proposed rule RIA  Organic liquid wastes in the 2003 dataset includes those generated by all NAICS codes.  The 
1999 dataset is limited to only those organic liquids generated by the industrial organic chemicals, paints and allied products, 
pharmaceutical preparations, and plastics materials and resins industries (SICs 2869, 2851, 2834, and 2821).  This explains 
why there are approximately 20,000 records in the 2003 dataset for organic liquid wastes and approximately 5,000 records in 
the 1999 dataset.  The total quantity of organic liquids increased from 452,000 tons to 873,000 tons/year. 

• Spent carbon wastes in the 2003 dataset include those generated by all NAICS and the 1999 dataset is limited to the industrial 
organic chemicals and petroleum refining industries (SICs 2869 and 2911).  A total of 344 records were included in the 2003 
dataset on spent carbon wastes and only 134 records are included in the 1999 dataset created for the 2003 DSW proposed rule. 
 The total quantity of spent carbon waste increased from 3,000 tons to 185,000 tons. 

• The waste quantities identified for five waste types (i.e., metal-bearing liquids, spent pickle liquor, lead-acid batteries, oil 
bearing petrochemical wastes, and oil refining spent acids) are relatively small and not carried through into the analysis.  
Reasons why the waste quantities are small are presented in the introduction of this chapter.  These quantities are not 
significant enough to warrant further analysis and are excluded from this RIA.  However, it does not mean these generators 
will not benefit from the rule. 
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Chapter 5 presents a break-even cost analysis on the datasets for the remaining seven waste types to determine which facilities may 
cost-effectively construct onsite recycling operations post-rule.  The total disposed quantity for the seven waste types is 1,020,109 
tons.  Nationwide a total of 37,567,436 tons per-year were reported disposed in 2003.67  The break-even analysis includes 2.7% of the 
annual quantity disposed nationwide.  The annual disposed quantity for the seven waste types should not be derived from wastes that 
are already recycled because the first QA/QC step removed any waste that was a hazardous waste management residual from 
recycling, energy recovery, incineration, etc. 

                                                 
67  Source: USEPA “National Analysis” summary report for the 2003 RCRA Hazardous Waste Biennial Report, pp.2-5, Exhibit 2.5.  The 2003 total managed 
quantity is 42,095,436 tons.  The total 2003 disposed quantity is 37,567,436 tons when excluding energy recovery (1,467,938 tons), fuel blending (916,048 tons), 
metals recovery (1,151,991 tons), other recovery (729,410 tons), and solvents recovery (262,736 tons) from the total managed quantity. 
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Exhibit C1.  QA/QC Of 2003 Disposed Waste Quantities That Potentially May Be Recycled* 

 
 

 
1. 

Organic Liquids from 
All NAICS codes 

 
2. 

K061 - Emission 
Control Dust from 

Steel Works Industry 

 
3. 

F006 Electroplating 
Wastewater Treatment 

Sludges from 
Electroplating & 

Circuitboard 
Industries 

 
4. 

Metal-Containing 
Liquids from Printed 

Circuit Board Industry 

 
5. 

Disposed Spent 
Carbon Wastes 

 
6. 

K171 & K172 Spent 
Catalyst from 

Petroleum Refining 
Industry 

 
7. 

K088 - Spent 
Aluminum Potliner 

from Aluminum 
Industry 

 
8. 

K062 - Spent Pickle 
Liquor from Steel 
Works Industry 

 
QA/QC Step 

 
Number 

of 
Records 

 
Qty 

(tons/yr) 

 
Number 

of 
Records 

 
Qty. 

(tons/yr
) 

 
Number 

of 
Records 

 
Qty 

(tons/yr) 

 
Number 

of 
Records 

 
Qty 

(tons/yr) 

 
Number 

of 
Records 

 
Qty 

(tons/yr) 

 
Number 

of 
Records 

 
Qty 

(tons/yr) 

 
Number 

of 
Records 

 
Qty 

(tons/yr) 

 
Number 

of 
Records 

 
Qty 

(tons/yr) 

 
Initial Query 

 
37945 

 
5295425 

 
247 

 
955960 

 
582 

 
39574 

 
264 

 
3787 

 
4527 

 
223041 

 
213 

 
245278 

 
112 

 
355148 

 
43 

 
83680 

 
1. Remove Source Code 
G25 [1] 

 
35864 

 
4889010 

 
223 

 
682768 

 
569 

 
39463 

 
--- 

 
--- 

 
4525 

 
216908 

 
182 

 
51216 

 
89 

 
36144 

 
43 

 
83680 

 
2. Remove Non-process 
wastes [2] 

 
21265 

 
4571658 

 
162 

 
679118 

 
534 

 
35640 

 
239 

 
3651 

 
2479 

 
201371 

 
138 

 
38286 

 
44 

 
32755 

 
17 

 
81836 

 
3. Remove Debris-
Wastes [3] 

 
20881 

 
4570135 

 
159 

 
679040 

 
530 

 
35587 

 
237 

 
3651 

 
2275 

 
200218 

 
132 

 
36419 

 
40 

 
31114 

 
--- 

 
--- 

 
4. Remove wastes  not of 
sufficient quality for 
recovery [4] 

 
20874 

 
1214260 

 
157 

 
626344 

 
--- 

 
--- 

 
235 

 
3583 

 
--- 

 
--- 

 
--- 

 
--- 

 
36 

 
27597 

 
--- 

 
--- 

 
5. Remove other waste 
specific qty [5] 

 
20039 

 
872510 

 
136 

 
404572 

 
--- 

 
--- 

 
--- 

 
--- 

 
344 

 
184510 

 
--- 

 
--- 

 
19 

 
25793 

 
16 

 
13885 

 
Column Totals 

 
20039 

 
872510 

 
136 

 
404572 

 
530 

 
35587 

 
235 

 
3583 

 
344 

 
184,510 

** 

 
132 

 
36419 

 
19 

 
25793 

 
16 

 
13,855 

*** 
Explanatory Notes: 
[1] Certain wastes reported with source code G25, hazardous waste management (e.g., recycling, incineration, etc.) residuals currently being disposed were excluded because they are assumed to not have a high 
content of recoverable materials. 
[2] Wastes generated from processes that are not generated by continuous processes  (e.g., those generated from remediation or one-time activities) would not supply a continuous feedstock for an onsite recycling 
operation.  Values from these wastes are not likely recoverable. 
[3] Wastestreams with descriptions containing the word “debris” were assumed to not be generated on a consistent basis to provide feedstock for an onsite recycling process. 
[4] Waste descriptions were analyzed for unusually large wastestreams to ensure the waste quality is sufficient for recycling (i.e., not wastewater). 
[5] Onsite organic liquid disposal quantities were removed from this analysis.  Onsite disposal of organic liquids is incineration/energy recovery, which requires a large capital expenditure.  For the purposes of this 
analysis, it is assumed facilities disposing onsite will not change to a recycling process.  For K061 wastes, records reporting part of the wastestream already being managed by a recycling process were removed 
assuming the remaining fraction of the is non-recoverable.  For metal-containing liquids, records with “wastewater” in the description were removed.  All records not containing the word “carbon” or “charcoal” in 
the description were deleted from spent carbon wastes.  All spent aluminum potliner records that report multiple USEPA waste codes beyond just K088 were deleted because they were primarily lab wastes and not 
suitable for recycling.  All onsite deep-well injection quantities for spent pickle liquors were removed because onsite recycling is not more economical than deep-well injection. 
* Quantities reflect generation quantities and not management quantities.  Management/shipment quantities are used as the cost equation inputs.  
** One facility accounts for approximately 99% of the disposed quantity. 
*** One facility accounts for approximately 93% of the disposed quantity. 



 

 
 208

 
Exhibit C2.  QA/QC Of 1999 Disposed Waste Quantities That Potentially May Be Recycled* 

 
 

 
1. 

Organic Liquids from 
Industrial Organic 

Chemicals, Paints & 
Allied Products, 
Pharmaceuticals, 
Plastics & Resins 

Industries (SICs 2869, 
2851, 2834, 2821) 

 
2. 

K061 - Emission 
Control Dust from 

Steel Works Industry 
(SIC 3312) 

 

 
3. 

Metal-Containing 
Liquids from Printed 

Circuit Board Industry 

 
4. 

F006 - Electroplating 
Wastewater 

Treatment Sludges 
from Printed Circuit 

Board Industry  

 
5. 

Spent Carbon from 
Industrial Organic 

Chemicals and 
Petroleum Refining 

Industries 
(SICs 2869 and 2911) 

 
6. 

K171 & K172 - Spent 
Catalyst from 

Petroleum Refining 
Industry 

(SIC 2911 and solid & 
sludge form codes) 

 
7. 

K088 - Spent 
Aluminum Potliner 

from Aluminum 
Industry 

 
8. 

K062 - Spent Pickle 
Liquor from Steel 
Works Industry 

 
QA/QC Step 

 
Number 
Records 

 
Qty 

(tons/yr) 

 
Number 
Records 

 
Qty. 

(tons/yr) 

 
Number 
Records 

 
Qty 

(tons/yr) 

 
Number 
Records 

 
Qty 

(tons/ 
yr) 

 
Number 
Records 

 
Qty 

(tons/yr) 

 
Number 
Records 

 
Qty 

(tons/yr) 

 
Number 
Records 

 
Qty 

(tons/yr) 

 
Number 
Records 

 
Qty 

(tons/yr) 

 
Initial Query 

 
6063 

 
6214217 

 
52 

 
406080 

 
779 

 
3189148 

 
193 

 
9305 

 
185 

 
23813 

 
118 

 
20254 

 
47 

 
76591 

 
50 

 
5609212 

 
Remove Origin Code 4 [1] 

 
5991 

 
6214217 

 
52 

 
406080 

 
779 

 
3189148 

 
193 

 
9305 

 
178 

 
23813 

 
116 

 
20254 

 
46 

 
76591 

 
50 

 
5609212 

 
1. Remove Origin Code 5 [2] 

 
5937 

 
6070995 

 
50 

 
364374 

 
773 

 
3188220 

 
--- 

 
--- 

 
--- 

 
--- 

 
--- 

 
---— 

 
--- 

 
--- 

 
--- 

 
--- 

 
2. Remove Non-Process 
Wastes [3] 

 
5747 

 
6166802 

 
43 

 
359835 

 
768 

 
3186928 

 
182 

 
9061 

 
147 

 
23358 

 
110 

 
19545 

 
39 

 
75080 

 
48 

 
5592972 

 
3. Remove Debris Wastes [4] 

 
5691 

 
6041631 

 
36 

 
359569 

 
--- 

 
--- 

 
158 

 
8944 

 
134 

 
3230 

 
107 

 
19543 

 
34 

 
74178 

 
--- 

 
--- 

 
4. Remove wastes not of 
sufficient quality for 
recycling [5] 

 
5687 

 
2678006 

 
--- 

 
--- 

 
767 

 
896171 

 
--- 

 
--- 

 
--- 

 
--- 

 
--- 

 
--- 

 
--- 

 
--- 

 
47 

 
1025472 

 
5. Remove other waste 
specific qty [6] 

 
5044 

 
452762 

 
--- 

 
--- 

 
--- 

 
--- 

 
--- 

 
--- 

 
--- 

 
--- 

 
--- 

 
--- 

 
--- 

 
--- 

 
44 

 
837566 

 
6. Remove wastes with 
Missing Code Issues”[7] 

 
--- 

 
--- 

 
33 

 
359546 

 
--- 

 
--- 

 
--- 

 
--- 

 
--- 

 
--- 

 
--- 

 
--- 

 
31 

 
74081 

 
--- 

 
--- 

 
Column Totals 

 
5044 

 
452762 

 
33 

 
359546 

 
767 

 
896171 

 
158 

 
8944 

 
134 

 
3230 

 
107 

 
19543 

 
31 

 
74081 

 
44 

 
837566 

Explanatory Notes: 
[1] Facilities reporting wastes with Origin Code 4, “the hazardous waste was received from offsite and was not recycled or treated onsite,” are not supposed to report the waste as generated (i.e., zero quantity 
generated).  This explains why the generation quantity total does not change when the records are removed.  These records were removed because the generator did not generate the waste.  Incremental costs for 
management of this waste are associated with the original generator. 
[2] Certain wastes reported with Origin Code 5, “the hazardous waste was a residual from the onsite treatment, disposal, or recycling of a previously existing hazardous waste,” were excluded because they are assumed 
to not have a high content of recoverable materials. 
[3] Wastes generated from processes (e.g., those generated from remediation or one-time activities) are not continuous processes that would supply a continuous feedstock for an onsite recycling facility.  Values from 
these wastes are not likely recoverable. 
[4] Wastestreams with descriptions containing the word “debris” were assumed to not be generated on a consistent basis to provide feedstock for an onsite recycling process. 
[5] Waste descriptions were analyzed for unusually large wastestreams to ensure the waste quality is sufficient for recycling (i.e., not wastewater). 
[6] Onsite organic liquid disposal incineration/energy recovery were removed from this RIA because such onsite management requires a large capital expenditure.  This RIA assumes facilities disposing onsite will not 
change to a recycling process.  All onsite deep-well injection quantities for spent pickle liquors were removed because onsite recycling is not more economical than deep-well injection. 
[7] Wastestreams that were missing one or more of the following codes: SIC Code, Origin Code, Source Code, or Form Code, were analyzed to determine if, had they not been missing the codes, they may have been 
removed in previous QA/QC steps.  The additional analysis primarily involved the wastestream’s RCRA Hazardous Wastecodes. 
* Quantities reflect generation quantities.  Reported management/shipment quantities are used as the cost equation inputs. 
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Exhibit C3.  QA/QC Of 2003 Disposed Waste Quantities That Potentially May Be Recycled* 

 
 

 
9. 

Disposed Lead Acid Batteries 

 
10. 

Disposed Lead-Bearing Materials 

 
11. 

Disposed Oil from Petrochemical 
Manufacturing Plants 

 
12. 

Disposed Spent Acids from Petroleum 
Refining 

 
QA/QC Step 

 
Nr Records 

 
Quantity (tons) 

 
Nr of Records 

 
Qty. (tons) 

 
Nr of Records 

 
Quantity (tons) 

 
Nr of Records 

 
Quantity (tons) 

 
Initial Query 

 
435 

 
2,555 

 
4,060 

 
540,383 

 
256 

 
115,110 

 
15 

 
173 

 
1. Remove Source Code G25 [1] 

 
380 

 
2,342 

 
3,715 

 
359,418 

 
251 

 
110,456 

 
--- 

 
--- 

 
2. Remove Non-process wastes [2] 

 
292 

 
2,164 

 
1,954 

 
206,307 

 
58 

 
93,912 

 
10 

 
4 

 
3. Remove Debris Wastes [3] 

 
290 

 
2,164 

 
1,748 

 
204,070 

 
--- 

 
--- 

 
--- 

 
--- 

 
4. Remove large streams not of 
sufficient quality for recycling [4] 

 
288 

 
857 

 
1,747 

 
202,015 

 
--- 

 
--- 

 
--- 

 
--- 

 
5. Remove small laboratory 
wastes, source code G22 [5] 

 
--- 

 
---- 

 
1,585 

 
201,327 

 
--- 

 
--- 

 
5 

 
2 

 
5. Remove oily sludge wastes, 
form code W603 [6] 

 
--- 

 
--- 

 
--- 

 
--- 

 
3 

 
269 

 

 
--- 

 
--- 

 
5. Remove wastes that are already 
partially recycled [7] 

 
276 

 
846 

 
1,558 

 
180,677 

 
--- 

 
--- 

 
--- 

 
--- 

 
Column Totals 

 
276 

 
846 

 
1,558 

 
180,677 

 
3 

 
269 

 
5 

 
2 

Explanatory Notes: 
[1] Certain wastes reported with source code G25, hazardous waste management residuals were excluded because values from these wastes are not likely recoverable. 
[2] Wastes generated from processes that are not continuous processes  (e.g., those generated from remediation or one-time activities) would not supply a continuous feedstock for an onsite recycling 
operation.  Values from these wastes are not likely recoverable. 
[3] Wastestreams with descriptions containing the word “debris” were assumed to not be generated on a consistent basis to provide feedstock for an onsite recycling process. 
[4] Waste descriptions were analyzed for unusually large wastestreams to ensure the waste quality is sufficient for recycling (i.e., not wastewater). 
[5] Certain wastes reported with source code G22, laboratory analytical wastes (used chemicals from laboratory operations) were excluded because of their small quantity and unlikelihood of achieving 
economies of scale for onsite recycling. 
[6] The waste class only refers to disposed oil from the petrochemical industry.  Only records with form code W206 (waste oil) are kept.  Records retrieved with form code W603 (oily sludge) were 
removed.  W603 wastes were wastewater treatment sludges. 
[7] For disposed lead acid battery wastes and lead-bearing material wastes, records reporting part of the wastestream already being managed by a recycling process were removed assuming the remaining 
fraction of the waste is non-recoverable. 
* Quantities reflect generation quantities.  Management/shipment quantities are used as the cost equation inputs.  
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Exhibit C4.  QA/QC Of 1999 Disposed Waste Quantities That Potentially May Be Recycled* 

 
 

 
9. 

Disposed Lead Acid Batteries 

 
10. 

Disposed Lead-Bearing Materials 

 
11. 

Disposed Oil from Petrochemical Mfg 

 
12. 

Disposed Petro-Refining Spent Acids 

 
QA/QC Step 

 
Number of 

Records 

 
Quantity (tons) 

 
Number of 

Records 

 
Qty. (tons) 

 
Number of 

Records 

 
Quantity (tons) 

 
Number of 

Records 

 
Quantity (tons) 

 
Initial Query 

 
611 

 
160,007 

 
6,249 

 
1,128,212 

 
250 

 
115,268 

 
39 

 
18,026 

 
Remove Origin Code 4 [1] 

 
--- 

 
--- 

 
--- 

 
--- 

 
--- 

 
--- 

 
--- 

 
--- 

 
1. Remove Origin Code 5 [2] 

 
603 

 
159,256 

 
5,764 

 
618,230 

 
235 

 
107,128 

 
--- 

 
--- 

 
2. Remove Non-Process Wastes [3] 

 
592 

 
159,000 

 
3,855 

 
542,887 

 
210 

 
100,674 

 
32 

 
18,022 

 
3. Remove Debris Wastes [4] 

 
--- 

 
--- 

 
3,418 

 
529,073 

 
207 

 
100,428 

 
--- 

 
--- 

 
4. Remove wastes not of sufficient 
quality for recycling [5] 

 
--- 

 
--- 

 
3,415 

 
508,787 

 
--- 

 
--- 

 
--- 

 
--- 

 
5. Remove oily sludge wastes form 
code B603 [6] 

 
--- 

 
--- 

 
--- 

 
--- 

 
0 

 
0 

 
--- 

 
--- 

 
5. Remove small laboratory wastes, 
source code A94 [7] 

 
--- 

 
--- 

 
3,244 

 
507,371 

 
--- 

 
--- 

 
17 

 
18,014 

 
6. Remove wastes with “Missing 
Code Issues” [8] 

 
591 

 
9,508 

 
3,232 

 
507,257 

 
--- 

 
--- 

 
--- 

 
--- 

 
Column Totals 

 
591 

 
9,508 

 
3,232 

 
507,257 

 
0 

 
0 

 
17 

 
18,014 

Explanatory Notes: 
[1] Facilities reporting wastes with Origin Code 4, “the hazardous waste was received from offsite and was not recycled or treated onsite,” are not supposed to report the waste as generated (i.e., zero 
quantity generated).  This explains why the generation quantity total does not change when the records are removed.  These records were removed because the generator did not generate the waste.  
Incremental costs for management of this waste are associated with the original generator. 
[2] Certain wastes reported with Origin Code 5, “the hazardous waste was a residual from the onsite treatment, disposal, or recycling of a previously existing hazardous waste,” were excluded because they 
are assumed to not have a high content of recoverable materials. 
[3] Wastes generated from processes (e.g., those generated from remediation or one-time activities) are not continuous processes that would supply a continuous feedstock for an onsite recycling facility.  
Values from these wastes are not likely recoverable. 
[4] Wastestreams with descriptions containing the word “debris” were assumed to not be generated on a consistent basis to provide feedstock for an onsite recycling process. 
[5] Waste descriptions were analyzed for unusually large wastestreams to ensure the waste quality is sufficient for recycling (i.e., not wastewater). 
[6] The waste class only refers to disposed oil from the petrochemical industry.  Only records with form code B206 (waste oil) are kept.  Records retrieved with form code B603 (oily sludge) were removed. 
 B603 wastes were wastewater treatment sludges. 
[7] Certain wastes reported with source code A94, laboratory wastes were excluded because of their small quantity and unlikelihood of achieving economies of scale for onsite recycling. 
[8] Wastestreams that were missing one or more of the following codes: SIC Code, Origin Code, Source Code, or Form Code, were analyzed to determine if, had they not been missing the codes, they may 
have been removed in previous QA/QC steps.  The additional analysis primarily involved the wastestream’s RCRA Hazardous Waste Codes.  One disposed lead acid battery waste record had no reported 
management codes but the waste description said it was sent to metal recovery.  This record was removed. 
* Quantities reflect generation quantities.  Reported management/shipment quantities are used as the cost equation inputs.  
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• 2003 Baseline Disposed Waste Quantities that May Be Newly Recycled Onsite (Options 1, 2, 7) or On/Offsite (Options 
3, 4, 5) 

 
Percentile statistics for disposed quantities for the DSW rulemaking options are presented in Exhibits C5 to C11 for the seven 
remaining waste types, which represent a 98.9% subtotal of 1,740,069 tons/year (2003), compared to the 1,758,623 tons/year in 
Exhibit 2B (column B total) of Chapter: 
 

1. Organic liquids 
2. Steel manufacturing furnace air emission control dust 
3. Electroplating wastewater treatment sludges 
4. Spent carbon 
5. Spent catalysts 
6. Spent aluminum potliner 
7. Lead-bearing materials 

 
The list of facilities reported disposing wastes are sorted from the lowest to highest reported quantity.  Disposed quantities are 
presented for the median facility in the list of facilities.  The interpretation of this number means that 50% of the facilities dispose less 
than this amount.  Similarly, disposed quantities are presented for the facilities at the 90th, 99th, and 100th percentage mark in the list of 
facilities.  The average of the disposed quantities reported by the facilities in the list is presented and as is the total of all reported 
disposed quantities.  Disposed quantity estimates are inputs to the cost equations to be developed in a later section of this chapter and 
influence estimates of cost savings resulting from the DSW rule.  The statistics presented below are applicable to all options given 
facilities may elect to construct onsite recycling operations for these disposed wastes under any of the five options or recycle the waste 
at an offsite commercial recycling facility under Options 3 through 5.  Exhibits C5 to C11 present generation quantities for each 
wastestream rather than disposal quantities, comparing 2003 data with 1999 data.  Generation quantities may not equal reported 
disposal quantities for any single data year (for reasons described in “Sensitivity Analysis #3” in Section 6C of Chapter 6 in this RIA). 
 Reported disposal quantities are used as the cost equation inputs in the cost analysis.  Statistically, the relative distributions between 
these waste categories may be expected to be similar between different data years, assuming typical waste generation patterns. 
 

1. Organic (i.e., low water content) industrial liquids:  Generation quantity statistics between 2003 and 1999 become relatively 
comparable below the median of the distribution of offsite disposed quantities.68  A significant difference between the 2003 
and 1999 datasets is that the 1999 data was limited to SICs 2869, 2851, 2834, and 2821 (industrial organic chemicals, paints 
and allied products, pharmaceutical preparations, and plastics materials and resins industries).  The 2003 dataset includes 
organic liquids disposed by all industrial sectors.  Approximately 50% less organic liquid disposal quantity is included in the 

                                                 
68  Onsite disposal quantities for organic liquids were removed from the analysis because they were managed in onsite energy recovery and incineration units.  
These units are capital intensive and it would be unlikely these facilities would invest more capital into onsite solvent recovery equipment. 
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1999 dataset compared to the 2003 dataset.  A good portion of the disposed organic quantity is managed by energy recovery 
and fuel blending which is not included in the cost analysis. 

 
2. Steel manufacturing furnace air pollution emission control dust (K061): Generation quantity statistics between 2003 and 1999 

become relatively comparable in the upper quarter of the distribution (75th percentile and above) and diverges in the lower part 
of the distribution.  There are almost twice as many facilities generating emission control dust in 2003 than in 1999 and they 
appear to be smaller generators of this waste.  Approximately 11% less emission control dust disposal quantity was reported in 
1999 compared to 2003 which is reasonably close.  The total quantity did not change much between these years, and the 2003 
dataset includes more smaller LQGs unlikely to recycle wastes onsite. 

 
3. Electroplating wastewater sludge (F006): Generation quantity statistics between 2003 and 1999 become comparable below the 

99th percentile of the distribution of disposed quantities.  Approximately 75% less electroplating wastewater sludge disposal 
quantity was identified in 1999 compared to 2003.  The quantities shown are only for the two industries (NAICS 332813 
electroplating and NAICS 334412 circuit-board mfg as identified by public commenters to OSW’s 2003 DSW RIA) included 
in this RIA for purpose of assessing potential switchover from current disposal to new recycling.  Note: The 2003 count of 
F006 facilities and F006 tons/year quantity in this RIA only represent (a) F006 disposal (i.e., do not include current F006 
recycling), and (b) the two industries (i.e., NAICS 332813 electroplating and NAICS 334412 circuit-board mfg) included in 
the scope of this RIA for purpose of evaluating potential switchover from current disposal to new recycling, as a result of the 
DSW rule.  In comparison, a prior OSW RIA in support of OSW’s 08 March 2003 “180-Day Accumulation Time Under 
RCRA for Waste Water Treatment Sludges From the Metal Finishing Industry” final rule 
(http://www.epa.gov/epaoswer/hazwaste/state/revision/frs/fr184.pdf), reported that 1,934 facilities generated 232,636 tons of 
F006 sludge in 1995; source: “Regulatory Impact Analysis of the Final Rule for a 180-Day Accumulation Time for F006 
Wastewater Treatment Sludges”, Tables 4-1 & 4-2, pp.16-17, 14 Jan 2000, 
http://www.epa.gov/epaoswer/hazwaste/gener/f006/s0001.pdf.  The 1995 larger count of F006 facilities and F006 generation 
tons accounts for (a) all F006 generator industries not just two, (b) F006 disposal plus F006 recycling quantities, and (c) a 
different data year (i.e., 1995). 

 
4. Spent carbon wastes: Disposal quantity statistics between 2003 and 1999 become relatively comparable below the median of 

the distribution of disposed quantities.  In the 1999 Biennial Report it was much easier to identify spent carbon wastes because 
they had specific form code (B404).  This form code category was no longer included in the 2003 Biennial Report.  The 2003 
data presented in this chapter include all wastestreams with physical form code W310 (filters, solid adsorbents, ion exchange 
resins and spent carbon) and the waste description contains the word “carbon” or “charcoal”. Approximately 5,600% more 
spent carbon disposal quantity was identified in 2003 compared to 1999.  One facility accounts for 99% of the total disposal 
quantity identified in 2003. 

 
5. Spent catalysts (K171 and K172): Generation quantity statistics between 2003 and 1999 become relatively comparable below 

the 75th percentile of the distribution of disposed quantities.  Approximately 90% more spent catalyst disposal quantity was 
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reported in 2003 compared to 1999. 
 
6. Spent aluminum potliner (K088): Generation quantity statistics for 2003 are consistently more than half the 1999 quantities.  

Approximately 190% more spent aluminum potliner disposal quantity was reported in 1999 compared to 2003. 
 
7. Lead-bearing material: Generation quantity statistics between 2003 and 1999 become relatively comparable below the 95th 

percentile of the distribution of disposed quantities.  Approximately 64% less lead-bearing material disposal quantity was 
reported in 2003 compared to 1999. 
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Exhibit C5. 

1.  Disposed Organic Liquid Generation Quantity Statistics for All Options 
 

Statistic 
 

2003 Generation 
(All NAICS) 

(n = 7,858 facilities; 
tons/year) 

 
1999 Generation 

(SIC 2869, 2851, 2834, 
2821) 

(n = 1,202 facilities; 
tons/year) 

 
100th Percentile Facility 

 
45,275 

 
46,363 

 
99th Percentile Facility 

 
1,966 

 
6,714 

 
90th Percentile Facility 

 
87 

 
675 

 
Median Facility 

 
5 

 
27 

 
Average Facility 

 
111 

 
377 

 
Total Quantity 

 
872,510 

 
452,762 

 
 

Exhibit C6 
2.  Disposed Emission Control Dust (K061) Generation Quantity Statistics for All 

Options 
 

Statistic 
 

2003 Generation 
(n = 59 facilities; 

tons/year) 

 
1999 Generation 
(n = 30 facilities; 

tons/year) 
 

100th Percentile Facility 
 

55,075 
 

54,077 
 

99th Percentile Facility 
 

51,877 
 

52,359 
 

90th Percentile Facility 
 

17,971 
 

19,309 
 

Median Facility 
 

461   
 

7,892 
 

Average Facility 
 

6,857 
 

11,985 
 

Total Quantity 
 

404,572 
 

359,545 
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Exhibit C7. 
3.  Disposed Electroplating Wastewater Sludge (F006) Generation Quantity 

Statistics for All Options 
 

Statistic 
 

2003 Generation 
(n = 429 facilities*; 

tons/year) 

 
1999 Generation 

(n = 132 facilities*; 
tons/year) 

 
100th Percentile Facility 

 
9,071 

 
1,039 

 
99th Percentile Facility 

 
641 

 
632 

 
90th Percentile Facility 

 
163 

 
196 

 
Median Facility 

 
21 

 
17 

 
Average Facility 

 
83 

 
68 

 
Total Quantity* 

 
35,587* 

 
8,944* 

Note: Both the 2003 and 1999 counts of F006 facilities and F006 “Total Quantities” in 
this table only represent (a) F006 disposal (i.e., do not include current F006 recycling), 
and (b) the two industries (i.e., NAICS 332813 electroplating and NAICS 334412 
circuit-board mfg) included in the scope of this RIA for purpose of evaluating potential 
switchover from current disposal to new recycling, as a result of the DSW rule.  In 
comparison, a prior OSW RIA in support of OSW’s 08 March 2003 “180-Day 
Accumulation Time Under RCRA for Waste Water Treatment Sludges From the Metal 
Finishing Industry” final rule 
(http://www.epa.gov/epaoswer/hazwaste/state/revision/frs/fr184.pdf), reported that 
1,934 facilities generated 232,636 tons of F006 sludge in 1995; source: “Regulatory 
Impact Analysis of the Final Rule for a 180-Day Accumulation Time for F006 
Wastewater Treatment Sludges”, Tables 4-1 & 4-2, pp.16-17, 14 Jan 2000, 
http://www.epa.gov/epaoswer/hazwaste/gener/f006/s0001.pdf.  The 1995 larger count 
of F006 facilities and F006 generation tons accounts for (a) all F006 generator 
industries not just two, (b) F006 disposal plus F006 recycling quantities, and (c) a 
different data year (i.e., 1995). 
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Exhibit C8. 

4.  Disposed Spent Carbon Generation Quantity Statistics: All Options 
 

Statistic 
 

2003 Generation 
(n = 279 facilities; 

tons/year) 

 
1999 Generation 

(n = 116 facilities; 
tons/year) 

 
100th Percentile Facility 

 
182,137 

 
454 

 
99th Percentile Facility 

 
120 

 
298 

 
90th Percentile Facility 

 
18 

 
77 

 
Median Facility 

 
2 

 
3 

 
Average Facility 

 
661 

 
28 

 
Total Quantity 

 
184,510* 

 
3,228 

 * One facility accounts for 99% of the total quantity. 
 
 

Exhibit C9 
5.  Disposed Refinery Spent Catalyst (K171 and K172) Generation Quantity 

Statistics for All Options 
 

Statistic 
 

2003 Generation 
(n = 79 facilities; 

tons/year) 

 
1999 Generation 
(n = 80 facilities; 

tons/year) 
 

100th Percentile Facility 
 

6,071 
 

3,775 
 

99th Percentile Facility 
 

4,192 
 

2,596 
 

90th Percentile Facility 
 

1,316 
 

591 
 

Median Facility 
 

86 
 

57 
 

Average Facility 
 

461 
 

244 
 

Total Quantity 
 

36,419 
 

19,543 

 
 



 

 
 217

Exhibit C10. 
6.  Disposed Spent Aluminum Potliner (K088) Generation Quantity Statistics for 

All Options 
 

Statistic 
 

2003 Generation 
(n = 13 facilities; 

tons/year) 

 
1999 Generation 
(n = 21 facilities; 

tons/year) 
 

100th Percentile Facility 
 

7,588 
 

14,552 
 

99th Percentile Facility 
 

7,167 
 

13,209 
 

90th Percentile Facility 
 

4,109 
 

7,238 
 

Median Facility 
 

1,581 
 

2,830 
 

Average Facility 
 

1,984 
 

3,528 
 

Total Quantity 
 

25,793 
 

74,081 

 
 

Exhibit C11 
7.  Disposed Lead-Bearing Material Generation Quantity Statistics: All Options 

 
Statistic 

 
2003 Generation 

(n = 1,558 facilities; 
tons/year) 

 
1999 Generation 

(n = 2,164 facilities; 
tons/year) 

 
100th Percentile Facility 

 
54,955 

 
131,351 

 
99th Percentile Facility 

 
2,734 

 
3,152 

 
90th Percentile Facility 

 
127 

 
114 

 
Median Facility 

 
4 

 
4 

 
Average Facility 

 
157 

 
234 

 
Total Quantity 

 
180,677 

 
507,257 
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For facilities currently disposing RCRA hazardous wastes offsite that may be induced to recycle these materials onsite, data for the 
largest disposal quantity facilities were reviewed for four of the seven waste categories: (1) organic liquids, (2) spent catalyst 
(K171/K1720, (3) spent carbon and (4) electric arc furnace dust (K061).  The impact estimates in this RIA depend significantly upon 
whether the largest facilities are included or excluded (e.g., because of any possible reporting or data entry errors) from the impact 
estimates. 
 
 1. For the disposed organic liquid dataset the top six facilities were evaluated as follows: 

• The facility with the largest quantity of waste (and corresponding estimated cost savings) generates 37,154 tons/year of 
waste ink that they are shipping off site for settling or clarification.   No data reporting or data entry issues could be 
identified; however, the offsite management practice of settling or clarification tends to indicate that this waste has 
more water than recoverable solvent.  Also, the inks may hinder the resale value of the solvent.  The uncertainty 
associated with this waste is not with data reporting or data entry but whether it has sufficient quality for recovery. 

• The facility with the 2nd largest quantity of waste (and corresponding estimated cost savings) generates 23,200 
tons/year of “process waste streams from manufacturing of agriculture organic chemicals non-spent solvent mixture” 
that they are shipping off site for incineration.   No data reporting or data entry issues could be identified. 

• The facility with the 3rd largest quantity of waste (and corresponding estimated cost savings) generates multiple 
organic liquid wastes totaling 16,773 tons/year.  The wastes are primarily “ignitable and toxic manufacturing wastes 
containing solvents” that they are shipping off site for incineration.   No data reporting or data entry issues could be 
identified; however, given that several different wastes are reported there is a question whether these wastes will be 
compatible for recovery or can all be processed using the same solvent recovery equipment.  The uncertainty associated 
with these wastes is not with data reporting or data entry but whether they have sufficient quality for recovery. 

• The facility with the 4th largest quantity of waste (and corresponding estimated cost savings) generates multiple 
organic liquid wastes totaling 15,519 tons/year.  The wastes are primarily “low boiler” or “high boiler” by products that 
they are shipping off site for incineration.   No data reporting or data entry issues could be identified; however, given 
that several different wastes are reported there is a question whether these wastes will be compatible for recovery or 
can all be processed using the same solvent recovery equipment.  The uncertainty associated with these wastes is not 
with data reporting or data entry but whether they have sufficient quality for recovery. 

• The facility with the 5th largest quantity of waste (and corresponding estimated cost savings) generates several organic 
liquid wastes totaling 12,225 tons/year.  This facility is in the waste management service business (e.g., transfer 
facility) and it is questionable that they actually generated these wastes even though they report that they did.  The 
wastes are primarily “other organic liquids” that they are shipping off site for incineration.   The only data reporting 
issue identified is that they may not be the generator of these wastes.  They could be consolidating wastes for higher 
energy contents in preparation for incineration.  The source code for these wastes is reported as “product and by-
product processing (direct flow of wastes from chemical manufacturing or processing, etc.).”  Given that several 
different wastes are reported there is a question whether these wastes will be compatible for recovery or can all be 
processed using the same solvent recovery equipment.  The uncertainty associated with these wastes is data reporting 
and whether they have sufficient quality for recovery. 
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• The facility with the 6th largest quantity of waste (and corresponding estimated cost savings) generates several organic 
liquid wastes totaling 10,921 tons/year.  This facility also is in the waste management service business (e.g., transfer 
facility) and it is questionable that they actually generated these wastes even though they report that they did.  The 
wastes are primarily “halogenated/nonhalogenated solvent mixtures” that they are shipping off site for incineration.   
The only data reporting issue identified is that they may not be the generator of these wastes.  They could be 
consolidating wastes for higher energy contents in preparation for incineration.  The source code for these wastes is 
reported as “other production or service-related processes from which the waste is a direct outflow or result.”  Given 
that several different wastes are reported there is a question whether these wastes will be compatible for recovery or 
can all be processed using the same solvent recovery equipment.  The uncertainty associated with these wastes is data 
reporting and whether they have sufficient quality for recovery. 

These six facilities account for most of the estimated cost savings for disposed organic liquids.  For organic liquids the 
uncertainty with the top 1% of the generating facilities may be more with the quality of waste for recovery even though 
some facilities may be misreporting their generation.  We have already applied a 50% reduction factor in the quantities 
used to estimate cost savings for organic liquids to reflect the uncertainty in the quality of the waste. 

 
 2. For the disposed spent catalyst data set the top three facilities were evaluated: 

• The facility with the largest quantity of waste (and corresponding estimated cost savings) generates 5,549 tons of 
“fluegas desulfurization by product.”   No data reporting or data entry issues could be identified. 

• The facility with the second largest quantity of waste (and corresponding estimated cost savings) generates 1,755 tons 
of “organics recovered in waste treatment high BTU value” and  “wastewater treatment sludge with metals, solvents & 
organics.”  These wastes have multiple USEPA codes reported (i.e., greater than 10) implying a mixture of wastes 
from their wastewater treatment process.   No data reporting or data entry issues could be identified; however, the long 
list of USEPA codes indicates these wastes may contain only residuals of K171/K172 catalyst.  The uncertainty 
associated with this waste is not with data reporting or data entry but whether it has sufficient quality for recovery. 

• The facility with the third largest quantity of waste (and corresponding estimated cost savings) generates 1,657 tons of 
“spent hydrotreating catalyst, this waste is generated during catalyst changeouts; waste is recycled off site by Gulf 
Chemical & Metallurgical” that is managed by other treatment (H129).   From the waste description provided by the 
facility it appears that this catalyst is recycled even though the reported management of the waste is other treatment.   
The reported management appears to be a data reporting error. 

These three facilities account for most of the estimated cost savings for disposed spent catalysts.  For spent catalysts the 
uncertainty with the top 1% of the generating facilities appears to be a mix regarding the quality of waste and data 
reporting.  We have not applied any reduction factors to the quantities used to estimate cost savings for spent catalysts to 
reflect the uncertainty in the quality of the waste. 

 
 3. For the disposed spent carbon data set the top three facilities (one percent) were evaluated: 

• The facility with the largest quantity of waste (and corresponding estimated cost savings) generates 411 tons of “spent 
carbon generated from NACN wastewater treatment.”  The reported generation quantity for this waste was 23.6 tons 
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but reported offsite management was reported to be 417 tons.  There appears to be a data reporting issue with this 
waste. 

• The facility with the second largest quantity of waste (and corresponding estimated cost savings) generates 168 tons of 
“spent activated carbon from treatment of organic vapors from oily water sewer system.”  No data reporting or data 
entry issues could be identified 

• The facility with the third largest quantity of waste (and corresponding estimated cost savings) generates 121 tons of 
“spent activated carbon/air pollution control system.”  The reported generation quantity for this waste was 6.3 tons but 
reported offsite management was reported to be 121 tons.  There appears to be a data reporting issue with this waste. 

For spent carbon the uncertainty with the top 1% of the generating facilities may be more data reporting than data quality. 
 Two out of the three facilities appear to have reporting discrepancies. 

 
 4. For the disposed electric arc furnace dust (K061) data set the top two facilities were evaluated: 

• The facility with the largest quantity of waste (and corresponding estimated cost savings) generates 49,688 tons of 
“electric arc furnace dust.”  No data reporting or data entry issues could be identified. 

• The facility with the second largest quantity of waste (and corresponding estimated cost savings) generates 42,473 
tons of “EAF dust, emission control dust from the production of steel.”  No data reporting or data entry issues could be 
identified. 

For electric arc furnace dust, data reporting and data entry errors do not appear to be creating possible uncertainty within 
the top 1% of the generating facilities. 

 
 
• 2003 Baseline Quantities by NAICS Code for Wastes Currently Recycled or Disposed With New Recycling Potential 
 
This section presents the 2003 baseline quantities (tons/year) for RCRA hazardous wastes that are currently (a) recycled but which 
may switch to onsite recycling, and (b) disposed but with high potential to switch to either offsite or onsite recycling. 

• 1st, 2003 onsite recycling practices are described by 2-digit NAICS (Exhibit C12). 
• 2nd, 2003 offsite recycling practices used for transfers within the same industry are described by 2-digit NAICS (Exhibit C13). 
• 3rd, the offsite recycling practices used for transfers within the same company or offsite toll manufacturing facility are 

described by 2-digit NAICS (Exhibit C14). 
• 4th, the recycling practices used for offsite transfers outside the same industry are described by 2-digit NAICS (Exhibit C15). 
• 5th, the recycling practices used for offsite transfers outside the same company are described by 2-digit NAICS (Exhibit C16). 
• 6th, the recycling practices used for all offsite transfers are described by 2-digit NAICS which is a summation of the second 

and fourth and third and fifth steps above, respectively (Exhibit C17). 
• Finally, the on- and offsite disposal practices are described by 2-digit NAICS (Exhibit C18 and Exhibit C19, respectively). 
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Exhibit C12.  2003 Onsite Recycling Practices (Options 1 through 5 and 7) 
NAICS 
Code 

Industry Subsector description Metals Recovery 
(tons/year) 

Solvents Recovery 
(tons/year) 

Other Recovery 
(tons/year) 

Total 
(tons/year) 

21 Mining 66 0 2 68 
22 Utilities 0 66 5 71 
23 Construction 0 13 0 13 
31 Manufacturing 0 385 0  385 
32 Manufacturing 2,595 53,766 179,428 235,789 
33 Manufacturing 196,783 10,570 53,201 260,554 
42 Wholesale Trade 0 1,026 11 1,037 
44 Retail Trade 0 3 0 3 
48 Transportation 2 79 0 81 
51 Information 0 14 0 14 
53 Real Estate, Rental, & Leasing 0 28 0 28 
54 Professional, Scientific, & Technical Services 6 6 0 12 
56 Administrative Support, Waste Mgt, & Remediation 131 5,495 2 5,628 
61 Educational Services 32 59 <1 92 
62 Health Care & Social Assistance 28 55 0 83 
71 Arts, Entertainment, & Recreation 0 14 0 14 
81 Other Services 100 32 0 132 
92 Public Administration 30 11 15 56 

Totals 199,773 71,622 232,665 504,060 
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Exhibit C13.  2003 Offsite Recycling Within Same Industry 4-Digit NAICS: (Option 2) 
NAICS 
Code 

Industry Subsector description Metals Recovery 
(tons/year) 

Solvents Recovery 
(tons/year) 

Other Recovery 
(tons/year) 

Total 
(tons/year) 

11 Agriculture, Forestry, Fishing, & Hunting 0 <1 0 1 
32 Manufacturing 32,775 8,887 4,679 46,341 
33 Manufacturing 8,013 595 138 8,746 
54 Professional, Scientific, & Technical Services <1 0 0 1 
56 Administrative Support, Waste Mgt, & Remediation 749 4,580 219 5,548 
61 Educational Services 8 <1 0 9 
62 Health Care and Social Assistance 12 0 0 12 
81 Other Services 0 <1 0 1 
92 Public Administration 8 1 0 9

Totals 41,566 14,066 5,036 60,668 
 
 
 

Exhibit C14.  2003 Offsite Recycling Within Same Company and Within Tolling Contracts (Option 7) 
NAICS 
Code 

Industry Subsector description Metals Recovery 
(tons/year) 

Solvents Recovery 
(tons/year) 

Other Recovery 
(tons/year) 

Total 
(tons/year) 

32 Manufacturing 8,232 259 6,497 14,988 
33 Manufacturing 6,337 1 0 6,338 
42 Wholesale Trade 0 0 185 185 
48 Transportation 0 1,875 0 1,875 
56 Administrative Support, Waste Mgt, & Remediation 42,121 23,076 487 65,684 
62 Health Care and Social Assistance 178 0 0 178 
81 Other Services 0 0 1 1 

Totals 56,868 25,211 7,170 89,249 
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Exhibit C15.  2003 Offsite Recycling Outside Same Industry 4-Digit NAICS: (Options 1 & 2) 
NAICS 
Code 

Industry Subsector description Metals Recovery 
(tons/year) 

Solvents Recovery 
(tons/year) 

Other Recovery 
(tons/year) 

Total 
(tons/year) 

11 Agriculture, Forestry, Fishing and Hunting 3 9 0 12 
21 Mining 81 30 31 142 
22 Utilities 114 300 105 519 
23 Construction 532 10 26 568 
31 Manufacturing 20 228 11 259 
32 Manufacturing 51,977 63,107 51,934 167,018 
33 Manufacturing 485,252 40,670 43,005 568,927 
42 Wholesale Trade 9,628 575 896 11,099 
44 Retail Trade 147 828 44 1,019 
45 Retail Trade 0 1 0 1 
48 Transportation 274 2,100 295 2,669 
49 Post Couriers, Messengers, Warehousing, & Storage 25 5 967 997 
51 Information 136 26 104 266 
53 Real Estate, Rental & Leasing 2 4,266 91 4,359 
54 Professional, Scientific, & Technical Services 334 675 148 1,157 
55 Management of Companies & Enterprises <1 1 12 14 
56 Administrative Support, Waste Mgt, & Remediation 6,145 19,229 39,512 64,886 
61 Educational Services 255 82 36 373 
62 Health Care & Social Assistance 444 64 60 568 
71 Arts, Entertainment, & Recreation 3 21 <1 25 
81 Other Services 1,170 312 11 1,493 
92 Public Administration 2,350 476 193 3,019

Totals 558,893 133,015 137,482 829,390 
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Exhibit C16.  2003 Offsite Recycling Outside Same Company & Outside Tolling Contracts: (Option 7) 
NAICS 
Code 

Industry Subsector description Metals Recovery 
(tons/year) 

Solvents Recovery 
(tons/year) 

Other Recovery 
(tons/year) 

Total 
(tons/year) 

11 Agriculture, Forestry, Fishing and Hunting 3 10 0 13 
21 Mining 81 30 31 142 
22 Utilities 114 299 105 518 
23 Construction 342 10 26 378 
31 Manufacturing 20 228 11 259 
32 Manufacturing 48,665 69,756 49,547 167,968 
33 Manufacturing 470,306 40,434 34,996 545,736 
42 Wholesale Trade 9,628 556 686 10,870 
44 Retail Trade 135 828 44 1,007 
45 Retail Trade 0 1 0 1 
48 Transportation 274 220 295 789 
49 Post Couriers, Messengers, Warehousing, & Storage 25 5 967 997 
51 Information 136 26 104 266 
53 Real Estate, Rental & Leasing 2 4 91 97 
54 Professional, Scientific, & Technical Services 322 675 148 1,145 
55 Management of Companies & Enterprises 0 1 12 13 
56 Admin Support, Waste Mgt & Remediation Services 6,494 6,639 39,731 52,864 
61 Educational Services 258 82 36 376 
62 Health Care & Social Assistance 277 64 60 401 
71 Arts, Entertainment, & Recreation 3 21 0 24 
81 Other Services 1,155 310 10 1,475 
92 Public Administration 2,359 474 183 3,016

Totals 540,599 120,673 127,083 788,355 
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Exhibit C17.  2003 Offsite Recycling (Options 3, 4, 5) 
NAICS 
Code 

Industry Subsector description Metals Recovery 
(tons) 

Solvents Recovery 
(tons/year) 

Other Recovery 
(tons/year) 

Total 
(tons/year) 

11 Agriculture, Forestry, Fishing and Hunting 3 10 0 13 
21 Mining 81 30 31 142 
22 Utilities 114 300 105 519 
23 Construction 532 10 26 568 
31 Manufacturing 20 228 11 259 
32 Manufacturing 84,752 71,994 56,613 213,359 
33 Manufacturing 493,265 41,265 43,143 577,673 
42 Wholesale Trade 9,628 575 896 11,099 
44 Retail Trade 147 828 44 1,019 
45 Retail Trade 0 1 0 1 
48 Transportation 274 2,100 295 2,669 
49 Postal Couriers, Messengers, Warehousing, & Storage 25 5 967 997 
51 Information 136 26 104 266 
53 Real Estate, Rental & Leasing 2 4,266 91 4,359 
54 Professional, Scientific, & Technical Services 335 675 148 1,158 
55 Management of Companies & Enterprises <1 1 12 14 
56 Administrative Support, Waste Mgt & Remediation 6,894 23,809 39,731 70,434 
61 Educational Services 263 83 36 382 
62 Health Care & Social Assistance 456 64 60 580 
71 Arts, Entertainment, & Recreation 3 21 <1 25 
81 Other Services 1,170 313 11 1,494 
92 Public Administration 2,358 477 193 3,028

Totals 600,459 147,081 142,518 890,058 



 

 
 226

 
Exhibit C18.  2003 Offsite Disposal Quantities for Wastes Evaluated for Potential New On- or Offsite Recycling 

(Options 1 through 5 and 7); tons/year 
A B C D E F G H I J K L M 

NAICS 
Code 

Industry Subsector 
Description 

Energy 
Recovery  
(H050) 

Fuel 
Blending 
(H061) 

Incinera-
tion 

(H040) 

Waste-
water 
Treat-
ment 

(H071-
H083) 

 

Sludge 
Treat-

ment & 
Stabiliza-

tion 
(H101, 
H111-
H112) 

Neutral-
ization 
(H121) 

Evapora-
tion/Sett-

ling/ 
Phase 

Separa-
tion 

H122-
H124) 

Other 
Treat-
ment 

(H129) 

Land 
Treat-
ment 

(H131)  
Landfill 
(H132) 

Deepwell 
Injection 
&Dischar

ge to 
Sewer/ 
POTW 
(H134-
H135) 

Offsite 
Transfer 
(H141) 

 
 
 Total 

(tons/year) 
1.  Organic Liquids from All NAICS Codes 

11 Agriculture, 
Forestry, Fishing, 
& Hunting 

129 175 0 0 0 0 0 0 0 0 0 4 308 

21 Mining 14 276 9 0 0 0 0 27 0 8 311 115 760 
22 Utilities 82 226 45 10 13 0 <1 28 <1 0 0 98 504 
23 Construction 15 340 33 32 0 0 0 0 0 11 0 25 456 
31 Manufacturing 1,596 1,386 144 <1 0 0 0 1 0 10 0 244 3,382 
32 Manufacturing 110,036 164,164 127,261 6,029 53 199 37,863 2,079 30 477 7,780 25,443 481,414 
33 Manufacturing 17,303 46,915 23,381 1,237 140 93 2 378 27 63 465 11,170 101,174 
42 Wholesale Trade 2,876 2,447 350 0 0 0 78 0 0 0 <1 861 6,613 
44 Retail Trade 0 234 1 0 0 0 0 0 2 0 0 15 252 
45 Retail Trade 0 3 0 0 0 0 0 0 0 0 0 2 5 
48 Transportation 386 1,871 1,574 269 111 <1 2 21 0 60 171 806 5,272 
49 Postal, Messengers, 

Warehousing, & 
Storage 

3 414 259 108 <1 0 0 0 0 0 58 160 1,003 

51 Information 7 29 <1 5 0 0 0 0 0 0 0 40 82 
52 Finance & 

Insurance 
0 0 0 0 0 0 0 0 0 0 0 0 0 

53 Real Estate, Rental, 
& Leasing 

43 248 1 0 0 0 0 0 7 0 0 24 323 

54 Prof Scientific, & 
Technical Services 

660 2,843 1,731 3 5 3 0 10 0 7 0 1,855 7,117 

55 Management of 
Companies & 
Enterprises 

<1 32 28 <1 0 0 0 0 <1 0 0 59 122 

56 Admin Support, 
Waste Mgt, & 
Remediation 

66,003 22,547 22,763 102 739 4 153 2,978 1 0 4,465 14,888 134,643 

61 Educational 
Services 

165 732 707 <1 8 <1 0 9 0 <1 0 815 2,439 

62 Health Care & 
Social 

158 8,655 1,516 1 3 <1 0 6 <1 1 0 800 11,142 

71 Art, Entertainment, 
& Food Services 

0 32 0 0 0 0 0 0 0 0 0 149 181 

81 Other Services 42 2,149 456 38 46 0 <1 1 0 37 5 430 3,205 
92 Public Admin 52 888 229 9 130 1 <1 59 2 620 486 1,023 3,500 

 Totals  199,571 256,606 180,489 7,846 1,249 303 38,101 5,597 72 1,295 13,742 59,026 763,897 
2.  K061 - Emission Control Dust from Steel Works Industry 

32 Manufacturing 0 0 3 0 0 0 0 0 0 0 0 0 3 
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Exhibit C18.  2003 Offsite Disposal Quantities for Wastes Evaluated for Potential New On- or Offsite Recycling 
(Options 1 through 5 and 7); tons/year 

A B C D E F G H I J K L M 

NAICS 
Code 

Industry Subsector 
Description 

Energy 
Recovery  
(H050) 

Fuel 
Blending 
(H061) 

Incinera-
tion 

(H040) 

Waste-
water 
Treat-
ment 

(H071-
H083) 

 

Sludge 
Treat-

ment & 
Stabiliza-

tion 
(H101, 
H111-
H112) 

Neutral-
ization 
(H121) 

Evapora-
tion/Sett-

ling/ 
Phase 

Separa-
tion 

H122-
H124) 

Other 
Treat-
ment 

(H129) 

Land 
Treat-
ment 

(H131)  
Landfill 
(H132) 

Deepwell 
Injection 
&Dischar

ge to 
Sewer/ 
POTW 
(H134-
H135) 

Offsite 
Transfer 
(H141) 

 
 
 Total 

(tons/year) 
33 Manufacturing 0 4 0 0 56,733 0 0 0 9,602 162,907 1,336 831 231,413 
48 Transportation 0 9 0 0 53 0 0 0 0 1 0 0 63 
53 Real Estate, Rental, 

& Leasing 
0 0 0 0 265 0 0 0 0 0 0 0 265 

56 Admin Support, 
Waste Mgt, & 
Remediation 

0 0 79 0 12 0 0 0 0 1,588 31 6 1,716 

 Totals 0 13 82 0 57,063 0 0 0 9,602 164,496 1,367 837 233,460 
3.  F006 - Electroplating Wastewater Treatment Sludges from Electroplating and Printed Circuit Board Industry 

33 Manufacturing 10 0 37 1,483 8,821 227 1 5,924 1,142 3,080 78 2,007 22,810 
 Totals 10 0 37 1,483 8,821 227 1 5,924 1,142 3,080 78 2,007 22,810 
4.  Disposed Spent Carbon Wastes from All NAICS 

21 Mining 0 8 0 0 0 0 0 0 0 0 0 3 11 
22 Utilities 0 0 0 0 0 0 0 2 0 0 0 0 2 
31 Manufacturing 0 0 0 0 3 0 0 0 0 0 0 <1 4 
32 Manufacturing 52 116 812 0 0 0 0 221 1 110 0 252 1,564 
33 Manufacturing 8 9 122 28 29 0 0 8 2 42 121 113 482 
42 Wholesale Trade 0 0 4 0 0 0 0 2 0 0 0 3 9 
48 Transportation 0 0 1 0 0 0 0 0 0 0 0 3 4 
49 Postal, Messengers, 

Warehousing, & 
Storage 

0 46 6 0 0 0 0 0 0 0 0 1 53 

51 Information 0 0 18 0 0 0 0 0 0 0 0 0 18 
54 Prof Scientific, & 

Technical Services 
0 <1 <1 0 0 0 0 0 0 0 0 1 3 

56 Admin Support, 
Waste Mgt, & 
Remediation 

0 25 35 6 0 0 0 7 0 0 0 3 76 

61 Educational 
Services 

0 0 <1 0 0 0 0 0 0 0 0 0 1 

81 Other Services 0 0 0 0 0 0 0 0 0 <1 0 0 1 
92 Public Admin 0 0 14 0 12 0 0 0 0 14 0 <1 41 

 Totals  60 205 1,014 34 44 0 0 240 3 167 121 381 2,269 
5.  K171 & K172 Spent Catalysts from Petroleum Refining Industry 

32 Manufacturing 14 60 2,080 0 1,079 0 0 3,484 0 1,113 0 404 8,234 
33 Manufacturing 0 0 0 0 5,549 0 0 0 0 272 0 454 6,275 
42 Wholesale Trade 0 0 27 0 0 0 0 0 0 433 0 0 460 
53 Real Estate, Rental, 

& Leasing 
0 0 0 0 0 0 0 78 0 0 0 0 78 

56  Admin Support, 
Waste Mgt, & 
Remediation 

233 724 964 0 26 0 0 0 0 127 0 50 2,124 
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Exhibit C18.  2003 Offsite Disposal Quantities for Wastes Evaluated for Potential New On- or Offsite Recycling 
(Options 1 through 5 and 7); tons/year 

A B C D E F G H I J K L M 

NAICS 
Code 

Industry Subsector 
Description 

Energy 
Recovery  
(H050) 

Fuel 
Blending 
(H061) 

Incinera-
tion 

(H040) 

Waste-
water 
Treat-
ment 

(H071-
H083) 

 

Sludge 
Treat-

ment & 
Stabiliza-

tion 
(H101, 
H111-
H112) 

Neutral-
ization 
(H121) 

Evapora-
tion/Sett-

ling/ 
Phase 

Separa-
tion 

H122-
H124) 

Other 
Treat-
ment 

(H129) 

Land 
Treat-
ment 

(H131)  
Landfill 
(H132) 

Deepwell 
Injection 
&Dischar

ge to 
Sewer/ 
POTW 
(H134-
H135) 

Offsite 
Transfer 
(H141) 

 
 
 Total 

(tons/year) 
 Totals  247 784 3,071 0 6,654 0 0 3,562 0 1,945 0 908 17,171 
6.  K088 - Spent Aluminum Potliner from Aluminum Industry from All NAICS 

33  Manufacturing 26 0 15,407 0 0 0 0 0 3,101 7,166 0 8 25,708 
56 Admin Support, 

Waste Mgt, & 
Remediation 

0 0 0 0 0 0 0 0 0 57 0 0 57 

 Totals  26 0 15,407 0 0 0 0 0 3,101 7,223 0 8 25,765 
7.  Disposed Lead-Bearing Materials 

11 Agriculture, 
Forestry, Fishing & 
Hunting 

0 2 0 0 0 0 0 0 0 0 0 0 2 

21 Mining 0 <1 0 0 0 0 0 <1 0 6 0 13 21 
22 Utilities 0 3 18 0 353 0 0 27 21 20 0 21 463 
23 Construction 0 0 0 0 65 0 0 58 0 <1 0 61 185 
31 Manufacturing 0 <1 0 0 47 0 0 0 0 0 12 0 60 
32 Manufacturing 61 25 1,537 45 6,205 0 0 186 263 10,156 49 671 19,198 
33 Manufacturing 18 353 111 3,311 32,329 2 108 2,245 1,442 69,997 52 3,456 113,424 
42 Wholesale Trade 0 0 0 0 1,186 0 0 91 <1 3 0 51 1,332 
48 Transportation 0 <1 20 <1 4,662 0 0 <1 0 3,432 0 77 8,194 
49 Postal, Messengers, 

Warehousing, & 
Storage 

0 0 0 0 1 0 0 0 0 <1 0 <1 3 

53 Real Estate, Rental, 
& Leasing 

2 0 0 0 0 0 0 0 0 0 0 0 2 

54 Prof, Scientific, & 
Technical Services 

0 0 0 0 19 0 0 0 <1 7 0 20 47 

56 Admin Support, 
Waste Mgt, & 
Remediation 

0 1 807 0 970 0 0 1 961 10,244 0 1,896 14,880 

61 Educational 
Services 

0 0 0 0 2 0 0 0 0 2 0 <1 5 

71 Art, Entertainment, 
& Recreation 

0 0 0 0 0 0 0 0 0 0 0 17 17 

81 Other Services 37 0 43 0 493 <1 0 0 1 300 0 55 930 
92 Public Admin <1 2 48 5,463 718 0 0 0 134 3,777 0 418 10,561 

 Totals  119 386 2,584 8,820 47,050 3 108 2,609 2,824 97,940 113 6,745 169,301 
SUBTOTAL OFFSITE 
DISPOSAL 

200,025 257,995 202,647 16,700 112,060 306 38,209 12,011 15,602 273,072 15,343 67,918 1,211,888 
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Exhibit C19.  2003 Onsite Disposal Practices & Quantities for Wastes Evaluated for Potential New On- or Offsite Recycling 
(Options 1 through 5 and 7); tons/year 

A B C D E F G H I J K L M 

NAICS 
Code 

Industry Subsector 
Description 

Energy 
Recovery  
(H050) 

Fuel 
Blending 
(H061) 

Incinera-
tion 

(H040) 

Waste-
water 

Treatmen
t 

(H071-
H083) 

 

Sludge 
Treat-

ment & 
Stabilizat

ion 
(H101, 
H111-
H112) 

Neutral-
ization 
(H121) 

Evapor-
ation/ 

Settling/ 
Phase 

Separa-
tion 

H122-
H124) 

Other 
Treat-
ment 

(H129) 

Land 
Treat-
ment 

(H131) 
Landfill 
(H132) 

Deepwell 
Injection 

and 
Discharge  
to Sewer/ 
POTW 
(H134-
H135) 

Offsite 
Transfer 
(H141) Total 

(tons/year) 
1.  Organic Liquids from All NAICS codes = 0 
2.  K061 - Emission Control Dust from Steel Works Industry 

32 Manufacturing 14 0 0 0 0 0 0 0 0 0 0 0 14 
33 Manufacturing 0 0 0 0 44,789 0 0 1,025 0 0 0 0 45,814 
56 Admin Support, Waste 

Mgt, & Remediation 
0 0 36 0 0 0 0 0 0 1,866 240 0 2,142 

 Totals 14 0 36 0 44,789 0 0 1,025 0 1,866 240 0 47,970 
3.  F006 - Electroplating Wastewater Treatment Sludges from Electroplating and Printed Circuit Board Industry 

33 Manufacturing 0 0 0 117 519 0 21 0 0 9,071 0 43 9,771 
 Totals  0 0 0 117 519 0 21 0 0 9,071 0 43 9,771 
4.  Disposed Spent Carbon Wastes from All NAICS 

32 Manufacturing 0 0 181 48 0 0 0 2 0 0 0 115 346 
33 Manufacturing 0 0 0 23 0 0 0 0 0 0 0 40 63 
51 Information 0 0 0 0 17 0 0 0 0 0 0 0 17 
56 Admin Support, Waste 

Mgt, & Remediation 
0 0 23 0 0 0 0 0 0 8 0 1 32 

92 Public Administration 0 0 0 0 0 0 0 0 0 0 0 9 9 
 Totals  0 0 204 71 17 0 0 2 0 8 0 165 467 
5.  K171 & K172 Spent Catalysts from Petroleum Refining Industry 

32 Manufacturing 14 0 0 0 0 0 0 3,176 0 0 0 26 3,216 
42 Wholesale Trade 0 0 0 0 0 0 0 1,228 0 0 0 0 1,228 
56 Admin Support, Waste 

Mgt, & Remediation 
0  1,316 6 0 0 0 36 0 103 0 0 1,461 

 Totals  14  1,316 6 0 0 0 4,440 0 103 0 26 5,905 
6.  K088 - Spent Aluminum Potliner from Aluminum Industry 

33 Manufacturing 0 0 0 18 0 0 0 0 0 0 0 526 544 
 Totals  0 0 0 18 0 0 0 0 0 0 0 526 544 
7.  Disposed Lead-Bearing Materials 

32 Manufacturing 56,414* 0 5 0 0 509 0 2  149 0 156 57,235 
33 Manufacturing 0 0 3 63 6,328 0 18 2,763  2,968 0 13 12,156 
42 Wholesale Trade 0 0 0 0 91 0 0 0 0 0 0 96 187 
56 Admin Support, Waste 

Mgt, & Remediation 
0 0 <1 0 85 0 0 36 0 1,560 0 5 1,687 

81 Other Services 0 0 351 0 0 0 0 0 0 0 0 118 469 
92 Public Administration 0 0 0 0 0 0 0 0 0 0 0 2 2 

 Totals  56,414 0 360 63 6,504 509 18 2,801 0 4,677 0 390 71,736 
SUB-TOTAL ONSITE DISPOSAL 56,442 0 1,916 298 51,829 509 39 8,268 0 15,725 240 1,190 136,456 

TOTAL ON+OFFSITE DISPOSAL 1,348,344 
  * One facility accounts for 56,414 tons. 
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Appendix D: 
Lifecycle Analysis of Potential Environmental Impacts of the DSW Rule Options 

 
Introduction to Two LCA Case Studies 

 
 
The DSW rule may exclude certain hazardous materials now classified as RCRA hazardous wastes from RCRA Subtitle C regulation if the 
materials are recycled to recover metals, solvents, or other constituents, rather than discarded.69  The 2003 DSW proposed rule stated that: 
 

"[B]y removing hazardous waste regulatory controls over certain recycling practices, and by providing more explicit 
criteria for determining the legitimacy of recycling practices in general, OSW expects that the DSW rule, if promulgated, 
may encourage safe, beneficial recycling of hazardous secondary materials by industry."70 

 
This rule may lead to an increase in recycling of current wastestreams containing recoverable materials if the economics of recycling 
become more favorable compared to treatment and disposal.  Although OSW did not at that time conduct an analysis of the resource 
conservation or other potential environmental benefits associated with the 2003 DSW proposed rule, any increase in recycling resulting 
from the rule might yield two general types of environmental benefits, compared to disposal: 
 

• Upstream Benefits:  Reductions in environmental releases and energy consumption associated with the avoided 
extraction (e.g., mining) and production of virgin materials. 

• Downstream Benefits: Avoided waste treatment and disposal (e.g., landfilling or incineration) impacts associated 
with an increase in recycling. 

 
 

• Overview of Lifecycle Assessment 

To assess the potential environmental impacts of this expected shift to recycling, this LCA assembles lifecycle information for two RCRA 
industrial hazardous wastes likely to be affected by the DSW rule.  Lifecycle analysis represents an analytic framework for developing a 
full accounting of the environmental and energy impacts associated with each stage in a product's life, including the extraction of raw 

                                                 
69 The existing RCRA regulatory definition of recycling includes the reclamation or use/reuse of a material (40 CFR 261.1(c)(7)).  For the purposes of this 
analysis, the definition of recycling includes only processes in which the spent material is recycled back into its original product or use.  This definition of 
recycling does not include the use/reuse of materials through energy recovery or fuel blending, as these applications represent secondary uses of the spent 
material, and furthermore, the DSW rulemaking options do not apply to hazardous wastes in energy recovery of fuel blending industrial operations. 
 
70 Federal Register, Vol. 68, No. 208, pages 61558-61599, 28 Oct 2003: http://www.epa.gov/epaoswer/hazwaste/dsw/abr-rule/abr-rule.pdf 
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materials used to manufacture the product (i.e., upstream) and the management of the product at the end of its useful life (i.e., 
downstream).71  A complete LCA of a product includes two separate phases: 
 

• 1st phase: Develop a lifecycle inventory of the environmental outputs and energy inputs associated with each stage of a 
product's life.  For example, a lifecycle inventory for diesel fuel would include the nitrogen oxide (NOx) emissions 
associated with refining crude oil into diesel fuel. 

• 2nd phase: Identification and estimation of human health or ecosystem impacts associated with the environmental outputs 
included in the lifecycle inventory.  Returning to the diesel fuel example, the impacts of NOx emitted during the 
refining process may include a number of public health effects, including new cases of bronchitis or asthma. 

Note: This second phase is not included in the scope of this LCA. 
 
LCA is a useful tool for assessing the environmental impacts of the DSW rule because these impacts will likely correspond to several 
phases in the lifecycle of hazardous waste.  As hazardous waste recycling increases after implementation of the rule, the environmental 
impacts associated with disposal (e.g., emissions from incineration) are likely to decline.  In addition, material recovered through the 
recycling process may displace virgin material, which could lead to a decline in the demand for/production of virgin inputs.  Consequently, 
the environmental impacts associated with the extraction and production of virgin material may also decline.  Although the avoidance of 
these impacts suggests that the DSW rule is likely to yield environmental benefits, it is also important to consider the environmental 
impacts associated with the recycling process itself, which will at least partially offset any impacts avoided as a result of the DSW rule.  To 
estimate the impacts of the DSW rulemaking options, this Appendix analyzes and compares the lifecycle impacts of two scenarios: 
 

• Baseline scenario: Reflects current hazardous waste disposal practice (i.e., landfill or incineration) 
• Alternative scenario: Hazardous wastes are hypothetically recycled rather than disposed. 

 
In this LCA, the difference between the lifecycle impacts estimated for these two scenarios represents the net lifecycle impact of the DSW 
rulemaking options.  Ideally, it is better to develop a complete lifecycle inventory for each scenario and estimate the human health and 
ecological effects associated with the impacts included in these inventories.  In practice, however, conducting such a comprehensive LCA  
is a resource-intensive task beyond the scope of this effort.72  The focus of this LCA is limited to the most significant environmental and 
energy impacts for which data were readily available from published sources.  More specifically, this LCA estimates potential changes in 
environmental releases that may be closely related to any human health and ecological impacts resulting from the DSW rule.  The 
economic impact estimates developed in the prior chapters of this RIA do not reflect the monetary value of these potential changes.  

                                                 
71 The discussion of lifecycle analysis in this paragraph is based on Portney, Paul R.  "Product Lifecycle Analysis: A Public Policy Perspective," Resources for 
the Future, Discussion Paper CRM 93-06, September 1993.  Detailed descriptions of several lifecycle assessment methods are included in Jane C. Bare and 
Thomas P. Gloria, "Critical Analysis of the Mathematical Relationships and Comprehensiveness of Life Cycle Impact Assessment Approaches," Environmental 
Science & Technology, Vol. 40(4), February 2006. 

72 Assessing the change in human health risks associated with the Final DSW Rule would require detailed exposure and concentration-response modeling.  Due 
to resource constraints, this detailed modeling has not been conducted.  
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Because this LCA does not estimate the monetary value of these potential lifecycle changes, it is not possible to compare the estimated 
lifecycle impact, to the economic impacts of the DSW rulemaking options estimated in the prior chapters. 

In addition to changes in environmental releases, this LCA assesses the extent to which the DSW rule may alter US energy 
consumption by the industries potentially affected by the rule, and by inter-linked upstream and downstream industries.  The value of these 
energy impacts is reflected in the economic impact estimates developed in support of this rulemaking, to the extent that the market cost of 
waste management practices also reflects the LCA value of the energy resources required for that practice.  Similarly, the market cost 
savings associated with purchasing fewer virgin materials may reflect, to a large or complete degree, the LCA value of the energy used in 
producing these materials.  This LCA includes energy consumption impacts separately because they are a useful indicator of the natural 
resources conserved in response to the rule. 

Many published studies assessing the lifecycle impacts of recycling have focused on the recycling of non-hazardous municipal solid 
wastes (e.g., recycling of household newspaper, cardboard, plastic bottles, glass bottles, aluminum cans) rather than on hazardous industrial 
wastes (e.g., recycling of industrial chemical sludges, industrial catalysts, industrial acids, industrial wastewaters).73  Consequently, the 
data available on the lifecycle impacts of recycling hazardous waste are relatively limited, and therefore it is not possible to generate 
comprehensive results from this LCA.  Instead, the goal here is to provide two case studies focusing on: 

• Case Study #1: Recycling of industrial organic liquid wastes for solvent recovery. 
• Case Study #2: Recycling of steel manufacturing electric arc furnace (EAF) air emission control dust (RCRA hazardous 

wastecode K061) for zinc metal recovery.. 
 
These two case studies are illustrative, but not necessarily statistically representative, of the waste types and annual tonnage magnitudes of 
the lifecycle impacts expected from the DSW rulemaking options.  To identify these impacts, this LCA began with a review of published 
LCA literature for information on the following: 
 

• Environmental releases associated with natural resources extracted for the production of materials that recycled hazardous 
waste would likely displace (Impact 1 in Exhibit D1). 

• Environmental releases associated with the production of materials that recycled hazardous waste would likely displace, 
excluding releases associated with the extraction of natural resources used as inputs in the production of these materials 
(Impact 2 in Exhibit D1). 

• Energy consumption associated with the production of materials that recycled hazardous waste would likely displace 
(Impact 3 in Exhibit D1). 

• Environmental releases (to air, land, and water) associated with the disposal and recycling of each wastestream (Impact 4 in 
Exhibit D1). 

                                                 
73 A July 2005 literature survey of 10 prior recycling lifecycle studies published between 1995 and 2005 found that although recycling of waste materials has 
been analyzed from a lifecycle perspective in a number of studies over the past 10 to 15 years, the materials examined in these prior studies were primarily 
municipal household wastes rather than industrial wastes.  Bjorklund & Finnveden, "Recycling Revisited: Life Cycle Comparisons of Global Warming Impact 
and Total Energy Use of Waste Management Strategies", Resources Conservation & Recycling, Vol.44(4), 309-317, July 2005. 
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• Energy consumption associated with the disposal and recycling of each wastestream (Impact 5 in Exhibit D1). 
 
Exhibit D1 illustrates how each of these impacts fits into a general lifecycle framework.  It is important to note that this LCA does not 
include impacts further upstream than environmental releases associated with the extraction of natural resources.  For example, this LCA 
does not estimate the environmental or energy impacts of producing equipment used in the extraction of natural resources.  Although it is 
difficult to determine whether the delineation of this boundary excludes any important impacts, this LCA captures those impacts most 
directly related to the end-of-life management of hazardous waste. 
 The assessment of lifecycle impacts in this RIA does not measure most of the environmental outcomes included in USEPA's Tool 
for the Reduction and Assessment of Chemical and Other Environmental Impacts (TRACI).74  The impacts measured by TRACI include 
ozone depletion, global warming, smog formation, acidification, eutrophication, human health cancer impacts, non-cancer health impacts, 
ecotoxicity, fossil fuel depletion, water use, and land use.  The scope of the design of this LCA did not provide for developing the detailed 
data inputs required by TRACI to measure these impacts.  Instead, the scope of this LCA focused on pollutant releases and energy usage 
impacts related to the human health and environmental outcomes included in TRACI.  This LCA of organic liquids, however, includes 
estimates of fossil fuel depletion. 

                                                 
74 Additional information on TRACI is available in Jane C. Bare, Gregory A. Norris, David W. Pennington, and Thomas McKone, "The Tool for the Reduction 
and Assessment of Chemical and Other Environmental Impacts," Journal of Industrial Ecology, Volume 6, Number 3-4, 2003. 
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Impact 2
Environmental Releases

Impact 4
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(different for disposal 
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raw materials 
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Recycling

Impact 3
Energy Consumption

Impact 1
Environmental Releases

Impact 5
Energy Consumption

Inputs Lifecycle Stage Outputs

Exhibit 1
LIFECYCLE FRAMEWORK
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• Wastestreams Reviewed and Selected for this LCA Study 

The DSW rule may encourage increased recycling of 12 major wastestreams if the regulated community determines that recycling is an 
economically viable option to disposal.  These 12 wastestreams are identified and discussed in Chapter 2.75  Of these 12 wastestreams, four 
wastestreams appeared potentially suitable for this LCA based on the following factors: 

• The economics of recycling may be favorable enough to encourage a shift from disposal to recycling under the DSW rule; 
• Quantities of waste affected may be large enough to yield sizable environmental and economic benefits; and 
• There is a substantial likelihood of data being available to support a LCA. 

 
Exhibit D2 describes the four wastestreams in terms of the quantity (tons/year) currently disposed (representing the maximum quantity that 
may shift to recycling), the recovered material and its proportion to the wastestream, and the maximum quantity of economically valuable 
secondary materials that could potentially be recovered (i.e., assay value). 
 

1. Case Study #1 Organic liquid solvents: Are a large and broad category of wastes generated by the pharmaceutical and other 
industries; 0.128 million tons/year are disposed (see Exhibit 2B in Chapter 2 of this RIA).  A high 
proportion of the waste (17%) is recoverable, yielding a potential maximum recovered quantity of 
approximately 21,420 tons/year.  Currently, organic solvent wastes are primarily managed through 
incineration and energy recovery in cement kilns.  Under the DSW rule (if promulgated), it is likely that at 
least some of this waste will shift to recycling.  Although various techniques are available to recycle organic 
liquid solvents, the most common technique appears to be distillation.  The case study below considers the 
lifecycle implications of an increase in organic solvent distillation. 

 
2. Case Study #2: Electric arc furnace dust (RCRA K061 wastecode): Is a zinc-laden wastestream generated during the 

production of galvanized steel.  Steel plants dispose of approximately 423,000 tons of EAF dust annually, of 
which 15% is recoverable for zinc (some recyclers also accept EAF dust for nickel and cadmium recycling). 
  The 0.405 million tons/year of EAF dust currently disposed (see Exhibit 2B in Chapter 2 of this RIA) 
represents more than 67% of the total quantity managed; another approximately 0.190 million tons/year are 
currently recycled.76  Stabilization followed by landfilling is the primary disposal method used for EAF 
dust, while two-stage Waelz Kiln processing is the recycling method used in the US. 

 

                                                 
75 DRPA, "Recycling Operations and Opportunities for OSW's RCRA "Definition of Solid Waste" (DSW) Final Rule," May 2006, and "Waste and Secondary 
Materials Data for OSW's RCRA "Definition of Solid Waste" (DSW) Final Rule," May 2006.   

76 The 0.190 million tons/year of EAF dust recycled is not represented in Exhibit 2 because, as recycled waste, it is not disposed of. 
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Exhibit D2 
Wastestreams Reviewed For Lifecycle Analysis 

Waste Type 

2003 Generated 
Quantity 

(tons/year)1 

2003 Disposed 
Quantity 

(tons/year)1,2 Recoverable Material 

Recovered Material 
as % of Disposed 

Quantity 

Maximum Quantity for 
Potential Recovery 

(tons/year) 
1. Organic liquid solvents3 872,510 127,880 Solvent 16.75% 21,420 
2. Electric arc furnace (EAF) dust 
from steel works  404,572 404,572 Zinc 15% 60,600 

3. Spent hydrotreating and 
hydrorefining catalysts from 
petroleum refineries 

36,419 13,841 Molybdenum Cobalt 
Nickel Vanadium 5% 692 

4. Electroplating wastewater 
treatment sludge4 35,587 17,111 Chromium, Nickel 

Copper 5% 855 

Explanatory Notes: 
1. Source: USEPA, 2003 Biennial Reporting System, includes bottom 99.5 percentile of facilities based on tonnage. 
2. Waste generated during a specific year may not be disposed of until a future date.  Therefore, the quantity of waste disposed of during any given year may 

be less than the quantity generated.  In addition, waste disposed of during any given year may reflect waste generated that year and waste generated in 
previous years.  Therefore, the quantity disposed of during any given year could also be higher than the quantity generated. 

3. Waste qualifying for the Comparable Fuels Exclusion is exempted from USEPA reporting requirements.  Therefore, comparable waste fuel is not reflected 
in the waste quantity estimates for organic liquids. 

4. Quantities include electroplating waste disposed both in landfills and by other management methods. 
 

3.  Spent refinery catalysts: (Not selected as a case study in this LCA).  Are wastes produced during petroleum refining.  The 
industry disposed of approximately 13,800 tons of these spent catalysts in 2003.  Hydrotreating and 
hydrorefining catalysts contain a variety of valuable metals, depending on the specific catalyst, 
including molybdenum, cobalt, nickel, and vanadium.  However, only approximately 5% of each 
catalyst is comprised of recoverable metals.  Thus, if all catalysts disposed of in 2003 were recycled, 
a maximum of 692 tons of metals would be recovered.  According to industry experts, this small 
quantity of recovered metals would not be large enough to affect metals prices or the volume of 
virgin metals mined.77  In addition, of the four metals economically recoverable from these 
catalysts, only molybdenum is mined domestically, and it is mined mainly as a co-product of copper. 
 Thus, any domestic upstream benefits of increased spent catalyst recycling are likely insignificant.  
Moreover, data on the environmental impacts of spent catalyst recycling operations are not readily 
available, limiting the ability to quantitatively estimate downstream benefits of catalyst recycling 
versus disposal.  Thus, a LCA of increased hydrotreating and hydrorefining catalyst recycling would 
be unlikely to yield significant benefits. 

 
                                                 
77 Personal communication between Industrial Economics Inc and Paul Queneau, The Bear Group, 20 Oct 2005. 
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4.  Electroplating sludge: (Not selected as a case study in this LCA).  Commonly referred to by its RCRA wastecode "F006", 
this waste is generated primarily by the printed circuit-board manufacturing industry (NAICS 
334412) in the treatment of electroplating wastewaters, which generates a sludge.  Other generating 
industries include electroplating (NAICS 332813).  The circuit-board industry disposed of 
approximately 17,100 tons/year78 of F006 waste in 2003, of which 5% constitutes recoverable 
metals such as chromium, nickel, and copper, for a maximum of 855 tons/year of recovered metals.  
Similar to spent hydrotreating and hydrorefining catalysts, this quantity is likely not large enough to 
affect metals prices or the volume of virgin metals mined, although the metals mix is different than 
spent catalysts, the scope of this LCA does not include conducting extensive research on the markets 
for these metals.  In addition, initial research into the environmental impacts of recycling F006 waste 
did not yield sufficient data available to conduct an LCA. 

 
• Analytic Limitations of the Two LCA Case Studies 

 
In addition to the general conclusions outlined above, it is important to acknowledge the limitations of the two LCA case studies.  The most 
significant analytic limitations are: 
 

• Because of their relatively large annual tonnage volumes disposed, the two LCA case studies presented in this Appendix go 
a long way in representing on an annual volume basis --- but not necessarily on a recycling technology basis --- the 12 
major categories of RCRA hazardous wastes that may be affected by the DSW rulemaking options as described in Chapter 
2.  Statistically, the two LCA case studies in this Appendix which address 0.532 million tons/year of hazardous wastes 
disposed (i.e., 0.128 million tons/year organic liquids disposal + 0.405 million tons/year EAF dust disposal), represent 78% 
(i.e., 19% + 59%, respectively) of the 0.686 million tons/year data year 2003 baseline hazardous waste disposal quantity of 
relevance to the scope of the RIA for the DSW rule options (see Exhibit 2B of Chapter 2 of this RIA). 

• The scope of both LCA case studies does not address the environmental and energy consumption impacts of 
transportation under the baseline and alternative DSW rulemaking scenarios.  For wastes transported over long 
distances, these impacts could be significant.  Although Exhibit 4E in Chapter 4 of this RIA provides estimates of average 
transport distances between hazardous waste generators and hazardous waste disposal facilities and between hazardous 
waste generators and hazardous waste recycling facilities, those data are not sufficient for assessing LCA transportation 

                                                 
78 Note: This 2003 F006 disposal quantity only represents (a) F006 disposal (i.e., it does not include current F006 recycling), and (b) the two industries (i.e., 
NAICS 332813 electroplating and NAICS 334412 circuit-board mfg) included in the scope of this RIA for purpose of evaluating potential switchover from 
current disposal to new recycling, as a result of the DSW rule.  In comparison, a prior OSW RIA in support of OSW’s 08 March 2003 “180-Day Accumulation 
Time Under RCRA for Waste Water Treatment Sludges From the Metal Finishing Industry” final rule 
(http://www.epa.gov/epaoswer/hazwaste/state/revision/frs/fr184.pdf), reported that 1,934 facilities generated 232,636 tons of F006 sludge in 1995; source: 
“Regulatory Impact Analysis of the Final Rule for a 180-Day Accumulation Time for F006 Wastewater Treatment Sludges”, Tables 4-1 & 4-2, pp.16-17, 14 Jan 
2000, http://www.epa.gov/epaoswer/hazwaste/gener/f006/s0001.pdf.  The larger 1995 F006 generation quantity accounts for (a) all F006 generator industries not 
just two, (b) F006 disposal plus F006 recycling quantities, and (c) a different data year (i.e., 1995). 
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impacts in either case study.  If the LCA framework of the two case studies were to include and evaluate the energy 
associated with alternative materials transport distances, the LCA case studies would also need to acquire data, or develop 
reasonable assumptions, about upstream average mileage transport distances between petroleum wells and petroleum 
refineries and between petroleum refineries and industrial facilities which receive and use virgin solvents (Case Study #1), 
and between zinc mines and industrial facilities receiving and using the mined virgin zinc (Case Study #2).  Furthermore, 
there may be numerous intermediate transport distance that may come into play for each case study (e.g., between 
intermediate processors and downstream manufacturers).  However, the RIA (Exhibit 4E in Chapter 4) did not collect such 
data or develop such assumptions, nor did either case study. 

• The LCA case studies assesses environmental outputs and energy inputs associated with the management of 
hazardous waste, but they do not measure related outcomes such as human health and ecological impacts (i.e., the 
LCA case studies in this RIA do not represent “Environmental Risk Assessments”). 

• Comprehensive data were not available for most of the lifecycle impacts considered in both LCAs. 
• For several important LCA impacts related to organic liquid recycling, environmental impact data were unavailable.  For 

example, data on the water releases associated with solvent production were not available. In addition, for both solvent 
recycling and solvent production, there is a lack of information on most of the air pollutants considered in this LCA, 
including particulate matter and oxides of sulfur. 
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Case Study #1 
LCA for Recycling of Industrial Organic Liquids for Solvent Recovery 

 
 
This lifecycle case study focuses on the environmental and energy impacts associated with recycling organic liquids.  This LCA begins 
with a brief overview of the organic liquid wastes likely to be affected by the DSW rule.  Following this overview, the LCA outlines the 
specific lifecycle impacts considered in this LCA and rationale for choosing these impacts.  It then characterizes the lifecycle impacts of 
two options for managing organic liquid wastes: incineration (i.e., disposal) and recycling (e.g., distillation).  Based on the lifecycle 
impacts associated with these two options, this LCA estimates the environmental and energy impacts of recycling organic liquid waste that 
is currently disposed (i.e. incinerated).  This Case Study presents life-cycle impacts on two complementary metrics: 
 

• Unitized per-ton solvent recovery basis 
• Annual aggregate tonnage solvent recovery basis  in relation hypothetical recycling of the 0.128 million tons/year organic liquids 

disposed as of 2003, which represents 19% of the 0.686 million tons/year of 12 types of hazardous wastes disposed that may be 
potentially affected by the DSW rulemaking options (see Exhibit 2B in Chapter 2). 

 
 

• Overview of Organic Liquid Waste 
 
The organic liquid wastes that may be recycled after implementation of the DSW rule include a variety of wastes generated by several 
different industries.  This LCA uses data from the 2003 RCRA Hazardous Waste Biennial Report79 to characterize this category of wastes. 
 As indicated in Exhibit D3, the chemical industry (including pharmaceutical manufacturing) generates approximately 54% of organic 
liquid wastes.  The chemical industry's generation of these wastes significantly exceeds that of other industries because chemical 
manufacturers use organic liquids for many chemical synthesis and purification processes and for routine equipment cleaning.80  The 
second most significant industry with respect to the generation of organic liquids is the waste remediation industry.  Although remediation 
firms do not generate waste as part of any manufacturing processes, they often generate organic liquid waste through the treatment and 
stabilization of other wastes (e.g., through the separation of an organic liquid plume from contaminated groundwater). 

                                                 
79 Wastes excluded from the regulatory definition of hazardous waste under the Comparable Fuels Exclusion are exempted from USEPA reporting requirements. 
 Therefore, exempted organic liquid waste is not reflected in the 2003 RCRA Hazardous Waste Biennial Report database. 

80 Hofstetter, T.B., C. Capello, and K. Hungerbühler, "Environmentally Preferable Treatment Options for Industrial Waste Solvent Management: A Case Study 
of a Toluene Containing Waste Solvent," Trans IChemE, Vol. 81, Part B, May 2003. 
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Exhibit D3 

Organic Liquid Waste Quantities By Industry 
Industry 2003 Tons/year Percent of Total 

325: Chemical Manufacturing 473,120 54.2% 
562: Waste Management and Remediation Services 128,015 14.7% 
322: Paper Manufacturing 45,117 5.2% 
334: Computer and Electronic Product Manufacturing 24,846 2.8% 
336: Transportation Equipment Manufacturing 24,068 2.8% 
339: Miscellaneous Manufacturing 21,015 2.4% 
332: Fabricated Metal Product Manufacturing 16,458 1.9% 
323: Printing and Related Supporting Activities 13,077 1.5% 
326: Plastics and Rubber Product Manufacturing 10,753 1.2% 
621: Ambulatory Health Care Services 10,392 1.2% 
337: Furniture and Related Product Manufacturing 9,175 1.1% 
All Other Industries 96,474 11.1% 

National Total (2003) = 872,510 100.0% 
Source: USEPA, 2003 RCRA Hazardous Waste Biennial Report: http://www.epa.gov/epaoswer/hazwaste/data/br03/index.htm 

 
 
As outlined in Exhibit D4, several different types of organic liquids may be recycled as a result of the DSW rule.  According to USEPA’s 
2003 RCRA Biennial Report, solvents make up nearly half of these liquids.  It is important to note, however, that several different solvents 
make up each of the solvent categories listed in Exhibit D4.  The 2003 Biennial Report does not indicate the contribution of individual 
solvents (e.g., acetone and toluene) to each of these categories. 
 
 

Exhibit D4. Composition Of Organic Liquid Waste 
Waste Form Volume (tons/year) Percent of Total 

Still bottoms 74,743 8.6% 
Concentrated halogenated solvent 7,462 0.9% 
Concentrated non-halogenated solvent 210,204 24.1% 
Concentrated halogenated/non-halogenated solvent mixture 186,088 21.3% 
Paint, ink, lacquer, or varnish 87,582 10.0% 
Paint thinner or petroleum distillates 28,380 3.3% 
Other organic liquids 278,052 31.9% 
TOTAL 872,510 100.0% 
Source: USEPA, 2003 RCRA Hazardous Waste Biennial Report 
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Exhibit D5 presents organic liquid waste quantities generated from individual industrial processes.  Among the processes listed in Exhibit 
D5, product and by-product processing is the most significant, corresponding to approximately 25% of the waste that may be recycled as a 
result of the DSW rule.  Waste liquids generated from solvent recovery also represent a significant portion of the organic liquid waste that 
could be recycled after implementation of the DSW rule. 
 

Exhibit D5.  Organic Liquid Waste Quantities By Generation Process 
Process Volume (tons/year) Percent of Total 

Product and by-product processing 220,868 25.3% 
Solvent or product distillation or recovery 185,861 21.3% 
Removal of spent process liquids or catalysts 161,575 18.5% 
Other production or service processes from which the waste is a direct outflow or result 148,514 17.0% 
Painting and coating (manufacturing, building, or maintenance) 75,973 8.7% 
Dip, flush or spray rinsing 32,694 3.7% 
Laboratory analytical wastes 28,238 3.2% 
Other processes 18,787 2.2% 
TOTAL 872,510 100.0% 
Source: USEPA, 2003 RCRA Hazardous Waste Biennial Report 

 
 
As indicated by the data presented in Exhibit D6, more than 57% of the organic liquid waste affected by the rule is either used as a fuel or 
blended into a fuel mixture.  Waste blended into a fuel mixture is often sent to a cement or lightweight aggregate kiln that uses the fuel 
mixture instead of purchasing more expensive conventional fuels.81  In addition to energy recovery, 25.5% of the waste potentially 
amenable to recycling under the rule is incinerated, a disposal alternative that does not depend on the fuel value of the waste. 
 

Exhibit D6:  Organic Liquid Waste Quantities By Waste Management Method 
Management Method (RCRA codes) Volume (tons/year)* Percent of Total 

H040: Incineration - thermal destruction other than use as a fuel 222,552 25.5% 
H050: Energy recovery at this site - used as fuel 237,430 27.2% 
H061: Fuel blending prior to energy recovery at another site 262,137 30.0% 
H083: Air or stream stripping 65,758 7.5% 
H141: Transfer facility 61,931 7.1% 
TOTAL 872,510 100.0% 
Source: USEPA 2003 RCRA Hazardous Waste Biennial Report: http://www.epa.gov/epaoswer/hazwaste/data/br03/index.htm 
* For many facilities included in this LCA, the total tonnage of organic liquids managed onsite or shipped offsite exceeds the reported 
annual tonnage of organic liquids generated.  Therefore, the waste volume annual tonnages presented in this exhibit may overstate actual 
waste tonnages associated with each management method. 

                                                 
81 USEPA, Assessment of The Potential Costs, Benefits, & Other Impacts of The Hazardous Waste Combustion MACT Final Rule Standards, September 2005. 
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Although much of the 872,500 tons of organic liquid affected by the rule is potentially recyclable, the results of the RIA indicate that only a 
portion of this waste may be recycled as a result of the DSW rule.82  As indicated in Exhibit D7, the expected increase in organic liquid 
recycling associated with the DSW rule is relatively constant across the DSW rulemaking options.  Under all of the options examined, this 
analysis estimates that approximately 10% of affected organic liquids may be newly-induced into recycling as a result of the DSW rule.83 
 Although the lifecycle impacts of the rule reflect the quantity of waste recycled as a result of the rule, the magnitude of these 
impacts will also depend on how the waste is currently managed.  Exhibit D7 estimates that approximately 25% of the waste expected to be 
recycled as a result of the DSW rule is currently incinerated, based on the volume of waste designated with management method code H040 
(incineration - thermal destruction other than use as a fuel) in the 2003 RCRA Biennial Report.  The remaining 75% of this waste 
represents a variety of other management methods, including deep-well injection, settling/clarification, and biological treatment. 
 
 

Exhibit D7 
Organic Liquid Wastes Assumed Recycled as a Result of the DSW Rule 

DSW Rule Option 

Induced Recycling of Organic 
Liquids Incinerated in the Baseline 

(tons/year) 

Induced Recycling of Organic 
Liquids Not Incinerated in the 

Baseline (tons/year) 
TOTAL 

(tons/year) 
Options 1 and 21 20,510 62,458 82,967 
Option 31 21,064 64,268 85,332 
Options 4 and 51 21,055 64,203 85,258 
Option 62 Not estimated Not estimated Not estimated 
Option 71 20,510 62,458 82,967 
Explanatory Notes: 

1. Source: Exhibit 6K of Chapter 6. 
2. The volumes presented in this exhibit represent the amount of waste that generators set aside for recycling.  However, this economic assessment 

assumes that only 50%of the waste set aside is of high enough quality for recycling. 
3. Option 6: Facilities would petition RCRA regulatory authorities to exclude specific wastestreams from RCRA regulation.  Because it is uncertain in 

this analysis whether individual wastestreams would receive such a variance, this analysis did not estimate the quantity of organic liquid wastes 
potentially diverted to recycling under this option.  Therefore, this LCA does not provide an estimate of potential lifecycle impacts for Option 6.

                                                 
82 In estimating the volume of organic liquid waste potentially recycled because of the DSW rule, the economic analysis assumes that waste combusted in 
cement kilns for energy recovery in the baseline will not be diverted to recycling as a result of the rule.  This assumption is incorporated into this LCA to ensure 
consistency with the economic impact analysis in the other chapters of this document. 

83 USEPA expects that half of the waste set aside for recycling will not be of high enough quality for recycling and will be disposed of rather than recycled.  
Therefore, USEPA expects that only 5% of affected organic liquids will actually be recycled. 
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• Characterization of Organic Liquid Lifecycle Impacts 

 
The lifecycle impacts of the DSW rule will likely include changes in a number of human health and ecological effects associated with 
different phases in the life of an organic liquid.  These impacts may include cancer, respiratory health effects related to ambient particulate 
matter (e.g., mortality, chronic bronchitis, work loss days, asthma exacerbations etc.), hindered neurological development in children, 
gastrointestinal illness, habitat degradation, reduced recreational and residential visibility, and climate change.  Estimating the change in all 
of these potential impacts is beyond the scope of this analysis.  Instead, this LCA focuses on the following environmental metrics that may 
serve as indicators of the extent of these potential changes: 
 

• Changes in Air Emissions: Emissions of several pollutants related to the impacts outlined above may likely change as a 
result of the DSW rule.  This LCA focuses on several criteria pollutants regulated under the Clean Air Act (NOx, SOx, and 
particulates), greenhouse gases (carbon dioxide and methane), and a limited number of hazardous air pollutants for which 
data were readily available (i.e., chlorine, lead, mercury, and benzene). 

• Changes in Releases to Water: For water impacts, this LCA assesses potentially changes in releases of heavy metals, 
chloride, benzene, biphenyls, biological oxygen demand (BOD), chemical oxygen demand (COD), and suspended solids.  
In addition, it estimates potential changes in total wastewater discharges for those phases of the organic liquid lifecycle for 
which relevant data were readily available. 

• Changes in Solid Waste Generation: This LCA analyzes potential changes in the relative volumes of solid waste generated 
as a result of the DSW rule. 

• Energy Consumption: This LCA assesses potential changes in coal, fuel oil, and natural gas consumption that may occur 
from the DSW rule.  It does not include separate estimation of potential changes in electricity consumption because the 
other fuel consumption estimates included in this LCA reflect fuel use associated with potential electricity impacts of the 
DSW rule.84 

 
The data applied in this LCA to estimate the above lifecycle physical parameters come from the following published sources: 
 

• Capello, Hellweg, Badertscher, and Hungerbühler (2005):85 Based on data for 150 solvent distillation processes, this study 
estimates the volume of inputs required to distill one kilogram (kg) of waste solvent and the outputs typically generated by 
the distillation process.  The inputs examined in this study include electricity, steam, cooling water, and ancillary materials. 
 With respect to outputs, the study focuses on solvent recovery, the generation of residues, wastewater releases, and air 
emissions (total air emissions and emissions of carbon dioxide). 

                                                 
84  Changes in electricity consumption associated with the DSW rule may reflect changes in generation from renewable resources (e.g., wind and hydroelectric 
power).  The fuel consumption estimates developed for this LCA account for the portion of electricity generated from such sources. 

85 Capello, Christian, Stefanie Hellweg, Beat Badertscher, and Konrad Hungerbühler, "Life-Cycle Inventory of Waste Solvent Distillation: Statistical Analysis of 
Empirical Data," Environmental Science & Technology, Vol. 39 (15), 5885-5892, 2005. 
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• Hellweg, Fischer, Scheringer, and Hungerbühler (2004):86 This study examines the resource extraction and production 
impacts associated with manufacturing 13 different organic solvents.  The impacts analyzed in this study include the 
consumption of natural gas and fuel oil, carbon dioxide emissions, and oxide of nitrogen (NOx) emissions. 

• Seyler, Hofstetter, and Hungerbühler (2005):87 This study presents detailed information on the environmental and energy 
impacts associated with the incineration of waste solvents.  Based on data for a solvent incinerator operated by Valorec 
Services AG in Schweizerhalle, Switzerland, this study estimates the amount of natural gas, fuel oil, and electricity 
necessary to incinerate one metric ton of solvent waste.  In addition, the authors assessed several environmental outputs 
related to solvent incineration, including emissions of CO2, NOx, and SO2; water releases of chloride and zinc, and the 
generation of hydroxide sludge. 

• National Renewable Energy Laboratory US Life-Cycle Inventory Database:88 This database contains lifecycle data for 
several industries and processes.  This LCA uses information from this database on the environmental releases associated 
with electricity production in industrial boilers and releases related to the extraction and processing of various fuels (i.e., 
residual fuel oil, coal, and natural gas). 

 
Based on the data from these sources, this LCA estimates the lifecycle impacts of the increase in organic liquid recycling that may occur as 
a result of the DSW rule, as outlined in the conceptual schematic presented in Exhibit D8.  Additional detail on the end-of-life management 
options represented in this exhibit is provided in later sections of this Appendix.  As Exhibit D8 illustrates, the lifecycle impacts of the 
DSW rule will depend significantly on the environmental and energy impacts associated with organic liquid recycling processes and the 
end-of-life management methods that waste generators currently use for their organic liquids.  As described above, incineration is among 
the most common of these baseline management practices.  In addition, the data sources consulted suggest that facilities may use several 
different methods to recycle organic liquids, including distillation, decanting, filtration, and centrifugation.  Decanting and filtration are the 
simplest of these processes and are often appropriate for separating liquid waste from solid waste or sludge.89  Centrifugation (i.e., 
spinning a centrifuge at high speeds to separate liquids of varying density) is useful for separating liquids of varying density.  However, 
literature about solvent recycling methods indicates that the most common practice for organic liquid recycling in the chemical industry is 
distillation, the process of heating a liquid to the boiling point of its individual constituents to recover these constituents from the gaseous 
vapors generated by the process.90  Therefore, to analyze the lifecycle impacts of organic liquid recycling, this LCA focused on impacts 
related to distillation, rather than centrifugation or other solvent recovery technologies. 

                                                 
86 Hellweg, Stefanie, Ulrich Fischer, Martin Scheringer, and Konrad Hungerbühler, "Environmental assessment of chemicals: methods and application to a case 
study of organic solvents," Green Chemistry, Vol. 6, 418-427, 2004. 

87 Seyler, Christina, Thomas B. Hofstetter, and Konrad Hungerbühler, "Life cycle inventory for thermal treatment of waste solvent from chemical industry: a 
multi-input allocation model," Journal of Cleaner Production, Vol. 13, 1211-1224, 2005. 

88 US Department of Energy, National Renewable Energy Laboratory, US Life-Cycle Inventory Database, http://www.nrel.gov/lci/. 

89 Filtration is the process of running the waste through a screen to separate the liquids from the solids.  Decanting refers to the process of drawing out the upper 
layer of a liquid after the heavier layer (often a solid or sludge) has settled. 

90 Capello et al., op cit.  
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As indicated above, organic liquid waste is a heterogeneous waste category made up of waste liquids generated by several industries.  
Rather than compile lifecycle information for individual liquid wastes, this LCA developed a generalized lifecycle inventory for solvents, 
assuming that impacts for solvents are representative of impacts for all organic liquid wastes.  Solvents is a proxy waste for organic liquids 
because according to the data presented in Exhibit D4, solvents account for nearly half of the organic liquids affected by the rule.  Many of 
the solvent lifecycle impact studies identified include impact estimates for several individual solvents.  To incorporate the results of these 
studies, this LCA uses the average of the estimated impacts presented in each study. 
 
 

• Environmental and Energy Impacts Of Solvent Management 
 
Exhibits D9 through D13 provide additional information on the lifecycle impacts associated with two of the end-of-life management 
options presented in Exhibit D8.  Exhibit D9 presents a schematic of the lifecycle impacts related to solvent incineration.  In addition, 
Exhibit D10 provides estimates of the environmental and energy impacts of solvent incineration.  Although these estimates may shed some 
light on the environmental and energy impacts resulting from solvent incineration, it is important to note that the data supporting many of 
the estimates presented in Exhibit D10 are incomplete.  For example, the data obtained on emissions from solvent-burning incinerators only 
includes information on CO2, NOx, and SOx emissions.  Therefore, the impact estimates for the other air pollutants considered do not reflect 
emissions from incinerators.  Instead, they represent emissions associated with the production of electricity consumed for solvent 
incineration. 
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Exhibit D10: LCA Impacts Associated With  Incinerating Waste Solvent And Producing Energy Inputs Used For Incineration 

Type of Impact Scale of Impact (per ton of solvent incinerated) 
Air Emissions (pounds) 

Particulate Matter1 0.03 
NOx 1.26 
SOx 0.48 
CO2 3,743 
Methane1 0.39 
Total Chlorine (including HCl) 1 0.002 
Lead1 4.4 x 10-6 
Mercury1 5.0 x 10-7 
Benzene1 0.001 

Water Releases (pounds) 
BOD1 0.011 
COD1 0.027 
Heavy Metals2 0.003 
Chlorides1 59.2 
Benzene1 4.8 x 10-4 
Total Biphenyls1 8.1 x 10-7 
Total suspended solids (TSS) 1 9.5 x 10-7 
Wastewater No Data Available 

Solid Waste (pounds) 9.9 

Fuel Consumption 
Natural Gas (cubic feet) 122.0 
Fuel Oil (gallons) 8.0 
Coal (short tons) 2.2 x 10-4 

Explanatory Notes: 
(1) The estimate for this pollutant reflects releases associated with 3 activities: generating electricity for solvent incineration, extracting and processing 

natural resources to produce this electricity, and extracting and processing natural resources used as incinerator fuel.  The data sources consulted for 
this LCA contained no information on the extent to which incinerators release this pollutant when burning waste solvents. 

(2) This LCA considers arsenic, cadmium, chromium, lead, mercury, & zinc heavy metals.  This LCA obtained information on the estimated releases of 
these six metals for electricity generation and natural resource extraction related to incineration.  For the incineration process data was available only 
for zinc. 

(3) Sources: 
• Seyler, Christina, Thomas Hofstetter, and Konrad Hungerbühler, "Life cycle inventory for thermal treatment of waste solvent from chemical 

industry: a multi-input allocation model," Journal of Cleaner Production, Vol. 13, 2005, pp. 1211-1224 
• US Department of Energy National Renewable Energy Laboratory, US Life-Cycle Inventory Database, accessed October 24, 2005. 
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Exhibits D11 through D13 summarize many of the environmental and energy impacts associated with the distillation of waste solvents.  As 
indicated in Exhibit D11, four inputs necessary for solvent distillation are electricity, steam, ancillary products, and nitrogen gas.  The data 
sources consulted indicate that approximately 29.9 kWh of electricity are necessary to distill one ton of waste solvent.  The estimates 
presented in Exhibit D12 reflect the environmental releases associated with generating this electricity and extracting the natural resources 
necessary to produce it.  The ancillary products most frequently used in the distillation process include chemicals added to the solvent 
mixture to prevent equipment corrosion (e.g., sodium hydroxide) and chemicals added to clean the distillation equipment (e.g., acetone or 
methanol).  Based on the data identified for the distillation process, approximately 86 pounds of ancillary materials are required for each 
ton of waste solvent distilled.91  The data sources consulted do not specify the extent to which facilities use each of these chemicals; 
therefore, do not include the impacts of producing them in the lifecycle impact estimates presented in Exhibit D12.  In addition, the data 
sources indicate that the distillation of one ton of waste solvent requires approximately 1.4 cubic meters of nitrogen gas and 3.4 million Btu 
of process steam, but the scope of this LCA does not include information on the environmental and energy impacts of nitrogen gas or steam 
production. 
 Similar to the information obtained for incineration, the lifecycle impact data for solvent distillation and avoided solvent production 
are incomplete.  Nevertheless, the results presented in Exhibits D12 and D13 suggest that the NOx and CO2 emissions associated with 
solvent distillation (and the generation of electricity consumed for solvent distillation) are lower than the corresponding emissions 
associated with virgin solvent production.  In addition, the energy savings of producing less virgin solvent appear to be significantly greater 
than the energy consumed during distillation.  It is important to note, however, that the estimated impacts for solvent distillation do not 
reflect the production of steam, nitrogen gas, or ancillary materials used during the distillation process.  The results of this LCA, therefore, 
are not comprehensive or conclusive. 

                                                 
91 Capello, et al., op cit. 
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Exhibit D12 
Environmental And Energy Impacts Of Distilling Waste Solvent1 

Type of Impact Scale of Impact (per ton of solvent distilled) 
Air Emissions (pounds) 

Particulate Matter 0.02 
NOx

2 0.05 
SOx

2 0.24 
CO2 152.2 
Methane2 0.11 
Total Chlorine (including HCl) 2 1.6 x 10-3 
Lead2 3.1 x 10-5 
Mercury2 2.9 x 10-6 
Benzene2 8.3 x 10-4 

Water Releases (pounds) 
BOD2 5.1 x 10-3 
COD 8.4 x 10-3 
Heavy Metals2,3 5.8 x 10-5 
Chlorides2 1.12 
Benzene2 5.2 x 10-5 
Total Biphenyls2 2.6 x 10-8 
Total suspended solids (TSS) 2 9.2 x 10-6 
Wastewater2 180.0 

Solid Waste (pounds) 541.5 

Fuel Consumption 
Natural Gas (cubic feet) 130.7 
Fuel Oil (gallons) 0.06 
Coal (short tons) 2.2 x 10-3 

2.Explanatory Notes: 
(1) The impact estimates presented in this exhibit reflect the direct impacts of solvent distillation, the impacts associated with generating electricity 

used during solvent distillation, and the impacts related to the extraction and processing of natural resources used to generate this electricity.
(2) Impact estimates for this pollutant reflect releases associated with producing electricity used during the distillation process and extracting and 

processing the natural resources used to generate this electricity.  Information on direct releases of this pollutant associated with the distillation 
process was not readily available. 

(3) Heavy metals include arsenic, cadmium, chromium, lead, mercury, and zinc. 
(4) Sources: 

• Capello, Christian, Stefanie Hellweg, Beat Badertscher, & Konrad Hungerbühler, "Life-Cycle Inventory of Waste Solvent Distillation: Statistical 
Analysis of Empirical Data," Environmental Science & Technology, Vol. 39 (15), pp.5885-5892, 2005 

• US Department of Energy National Renewable Energy Laboratory, US Life-Cycle Inventory Database, accessed October 24, 2005. 
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Exhibit D13 

Avoided Solvent Production Impacts Associated With Distilling Waste Solventsa 
Type of Impact Scale of Impact (per ton of solvent distilled) 

Air Emissions (pounds) 
Particulate Matter No Data Available 
NOx 4.9 
SOx No Data Available 
CO2 1,115 
Methane No Data Available 
Total Chlorine (including HCl) No Data Available 
Lead No Data Available 
Mercury No Data Available 
Benzene No Data Available 

Water Releases (pounds) 
BOD No Data Available 
COD No Data Available 
Heavy Metals No Data Available 
Chlorides No Data Available 
Benzene No Data Available 
Total Biphenyls No Data Available 
Total suspended solids (TSS) No Data Available 
Wastewater No Data Available 

Solid Waste (pounds) No Data Available 

Fuel Consumption 
Natural Gas (cubic feet) 9,288 
Fuel Oil (gallons) 33.5 
Coal (short tons) No Data Available 

Explanatory Notes: 
(1) In estimating the avoided impacts associated with recycling waste solvents instead of producing virgin solvent, this LCA 

assumes that 33% of waste solvents are of high enough quality for recycling as recoverable material. 
(2) Source: Hellweg, Stefanie, Ulrich Fischer, Martin Scheringer, and Konrad Hungerbühler, "Environmental assessment of 

chemicals: methods and application to a case study of organic solvents," Green Chemistry, Vol. 6, 418-427, 2004. 
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• Lifecycle Impacts of Increased Organic Liquid Recycling 
 
The data presented in Exhibits D9 through D13 include many of the environmental and energy consumption impacts associated with the 
management of organic liquid waste.  Based on this information, this LCA estimates the net lifecycle impacts (i.e., impacts generated and 
impacts avoided) of the increase in organic liquid recycling associated with each DSW rulemaking option.92  This LCA uses the current 
management of this waste as the analytic baseline.  As an intermediate step in assessing these impacts, this LCA estimated the lifecycle 
impacts per ton of organic liquid waste recycled.  Exhibit D14 presents these per ton impacts for waste currently incinerated and waste 
managed through other means.  As indicated in Exhibit D7, much of the waste expected to be recycled as a result of the DSW rule is not 
currently burned in an incinerator.  This LCA estimates potential lifecycle impacts for this waste, but the estimates only reflect avoided 
solvent production impacts and the impacts associated with the distillation process; it does not capture avoided impacts related to the 
baseline management of this waste. 

The results presented in Exhibit D14 suggest that increased recycling of organic liquid waste could lead to reduced releases of 
several pollutants but increased releases of others.  Although the data are incomplete for many of the pollutants listed in Exhibit D14, the 
results suggest that diverting one ton of organic liquid waste from incineration to recycling would reduce emissions of particulate matter, 
NOx, SOx, CO2, methane, chlorine, and benzene.  At the same time, however, emissions of lead and mercury may increase if organic liquids 
are recycled instead of incinerated.  Similarly, the results indicate that recycling organic liquids not currently managed through incineration 
could lead to reduced NOx and CO2 emissions but increased particulate matter, SOx, methane, chlorine, and benzene emissions. 

With respect to fuel use, the results suggest that natural gas and fuel oil consumption would decline if organic liquid waste recycling 
were to increase.  Although consumption of these fuels would increase because of the energy required for distillation, the fuel savings from 
reduced solvent production would more than offset this increase.  In contrast, the results suggest that coal consumption may increase 
slightly if the DSW rule leads to more organic liquid recycling due to the energy requirements of the distillation process.  In addition, 
because the distillation process yields a significant amount of waste residue, solid waste generation may also increase if organic liquids are 
diverted from incineration to recycling. 

                                                 
92 As indicated above, it was not possible to obtain comprehensive lifecycle data for every pollutant included in this LCA.  For example, there were no published data 
on SOx emissions associated with the production of organic solvents.  For the purposes of estimating the net lifecycle impacts of organic liquid recycling, in this LCA, 
each missing datapoint is assigned a numerical value of zero. 
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Exhibit D14 

Lifecycle Impacts Of Recycling One Ton Of Organic Liquid Waste1 

Impact Waste Currently Incinerated  
Waste Not Currently Burned 

in An Incinerator2 

Air Emissions (pounds) 
Particulate Matter -0.01 0.02 
NOx -6.10 -4.85 
Sox -0.25 0.24 
CO2 -4,706 -963 
Methane -0.28 0.11 
Total Chlorine (including HCl) -0.001 0.002 
Lead 2.69 x 10-5 3.13 x 10-5 
Mercury 2.40 x 10-6 2.89 x 10-6 
Benzene -6.33 x 10-5 0.001 

Water Releases (pounds) 
BOD -0.01 0.01 
COD -0.02 0.01 
Heavy Metals -0.002 5.78 x 10-5 
Chlorides -58.0 1.12 
Benzene 0.00 5.20 x 10-5 
Total Biphenyls 0.00 2.56 x 10-8 
Total suspended solids (TSS) 0.00 9.25E-06 
Wastewater 180 180 

Solid Waste (pounds) 532 541 
Fuel Consumption 

Natural Gas (cubic feet) -9,279 -9,157 
Fuel Oil (gallons) -41.5 -33.5 
Coal (short tons) 0.002 0.002 

Explanatory Notes: 
1. The estimates presented in this exhibit do not reflect the full lifecycle impacts of recycling organic liquids 

because this LCA was unable to identify data characterizing several of these impacts. 
2. The estimated lifecycle impacts for these wastes do not reflect the environmental releases and energy 

consumption impacts associated with their management in the baseline. 
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Based on the results presented in Exhibit D14 and the increase in organic liquid waste recycling expected under the different DSW 
rule options, this LCA also estimated the potential aggregate lifecycle impacts of each DSW rulemaking option.  Exhibit D15 presents 
the results which indicate that impacts do not vary significantly across the options, which reflects the similar waste quantities expected 
to be recycled under each option.  Similar to the results presented in Exhibit D14, these estimates do not reflect the full lifecycle 
impacts of recycling organic liquids because this LCA was unable to identify data characterizing several of these impacts.  
Nevertheless, the results suggest that CO2 and NOx emissions may decline with increased organic liquid recycling and that 
consumption of natural gas and fuel oil may also fall as a result of the DSW rule.  The results also suggest, however, that recycling 
organic liquids may increase environmental releases of some pollutants, such as SOx, methane, lead, mercury and benzene. 
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Exhibit D15 

Aggregate Lifecycle Impacts Of Organic Liquid Recycling Assumed Induced by the DSW Rule1 

Impact Options 1 & 2 Option 3 Options 4 & 5 Option 62 Option 7 
Change in Air Emissions (thousands of pounds) 

Particulate Matter 0.51 0.52 0.52 Not estimated 0.51 
NOx -214 -220 -220 Not estimated -214 
Sox 4.84 4.99 4.98 Not estimated 4.84 
CO2 -78,337 -80,514 -80,462 Not estimated -78,337 
Methane 0.64 0.67 0.66 Not estimated 0.64 
Total Chlorine (including HCl) 0.04 0.04 0.04 Not estimated 0.04 
Lead 0.001 0.001 0.001 Not estimated 0.001 
Mercury 1.15 x 10-4 1.18 x 10-4 1.18 x 10-4 Not estimated 1.15 x 10-4 
Benzene 0.03 0.03 0.03 Not estimated 0.03 

Change in Water Releases (thousands of pounds) 
BOD 0.10 0.10 0.10 Not estimated 0.10 
COD 0.07 0.07 0.07 Not estimated 0.07 
Heavy Metals -0.02 -0.02 -0.02 Not estimated -0.02 
Chlorides -560 -575 -575 Not estimated -560 
Benzene 0.00 0.00 0.00 Not estimated 0.00 
Total Biphenyls -7.20 x 10-6 -7.39 x 10-6 -7.39 x 10-6 Not estimated -7.20 x 10-6 
Total suspended solids (TSS) 0.000 0.000 0.000 Not estimated 0.000 
Wastewater 7,467 7,680 7,673 Not estimated 7,467 

Change in Solid Waste Generation (thousands 
of pounds) 22,360 22,998 22,978 Not estimated 22,360 

Change in Fuel Consumption 
Natural Gas (1,000 cubic feet) -381,110 -391,972 -391,631 Not estimated -381,110 
Fuel Oil (gallons) -1,473 -1,515 -1,514 Not estimated -1,473 
Coal (short tons) 0.09 0.09 0.09 Not estimated 0.09 

Explanatory Notes: 
1. The estimates presented in this exhibit do not reflect the full lifecycle impacts of recycling organic liquids because this LCA was unable 

to identify data characterizing several of these impacts.  In addition, although several significant digits are shown in the results, this does 
not necessarily reflect the associated degree of precision; the significant digits are provided for the benefit of others who may attempt to 
replicate this LCA. 

2. Under Option 6, facilities would be able to petition regulatory authorities to exclude specific wastestreams from the regulatory definition 
of solid waste.  Because it is uncertain whether individual wastestreams would receive such a variance, USEPA did not estimate the 
quantity of organic liquid waste diverted to recycling under this option.  Therefore, this LCA does not estimate the potential lifecycle 
impacts association with Option 6. 
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Although this LCA is not exhaustive in its assessment of the potential lifecycle impacts associated with increased organic liquid recycling, 
the aggregate results presented in Exhibit D15 suggest that these impacts are relatively small.  For CO2 and NOx, the gases for which there 
is more complete information, the estimated changes in emissions represent 0.002% and 0.0005%, respectively, of total US emissions of 
each gas.93  Similarly, the estimated change in natural gas consumption presented in Exhibit D15 is approximately 0.002% of the natural 
gas consumed in the US in 2003, and the estimated changes in fuel oil and coal consumption represent less than 0.00002% of US 
consumption of these fuels.94 
 

• Case Study #1 Conclusions 
 
There are four general conclusions from the above analysis of the potential lifecycle impacts associated with organic liquids recycling: 
 

1. For a limited number of impacts, fairly comprehensive data suggests that increased organic liquid recycling induced by the 
DSW rule may yield net lifecycle benefits. For example, the results suggest that emissions of NOx and CO2 may decline if 
organic liquid waste were diverted from incineration to recycling as a result of the DSW rule.  The results also indicate that 
such a shift may lead to reduced natural gas and fuel oil consumption. 

2. The relatively comprehensive data identified for other impacts indicate that recycling organic liquids could lead to negative 
net lifecycle impacts, because coal consumption may increase if the DSW rule shifts waste from incineration to recycling. 

3. Results for most impacts are based on limited data suggesting that organic liquid recycling associated with the DSW rule 
may increase releases of some pollutants while simultaneously reducing releases of others.  For example, the results in 
Exhibit D15 suggest that chloride releases to water could decline as a result of the DSW rule while emissions of benzene to 
the air could increase. 

4. The aggregate environmental and fuel consumption impacts of increased organic liquid recycling under the DSW rule are 
likely to be small relative to total environmental releases and fuel consumption in the US95  The estimated changes in CO2 
and NOx emissions presented above represent less than 0.003% of total US emissions of each gas.96  Similarly, the 
estimates of fuel consumption impacts represent a minimal portion of annual US fuel consumption. 

                                                 
93  These estimates are based on CO2 emissions of 1.75 billion tons in 2002 and NOx emissions of 21.5 million tons in 1999.   Marland, G., T.A. Boden, and R.J. 
Andres.   "Global, Regional, and National CO2 Emissions,"  In Trends: A Compendium of Data on Global Change.  Carbon Dioxide Information Analysis Center, 
Oak Ridge National Laboratory, US Department of Energy, Oak Ridge, Tenn., USA and USEPA, 1999 National Emissions Inventory. 

94  The US consumed 22,400,000 million cubic feet of natural gas, 11.4 billion gallons of fuel oil, and 1.1 billion short tons of coal in 2003.  US Department of 
Energy, Energy Information Administration, Natural Gas Annual 2003, December 2004; US DOE, EIA, Fuel Oil and Kerosene Sales, November 2004; US DOE, 
EIA, 2004 Annual Coal Report, November 2005. 

95 Although the environmental and energy impacts associated with the DSW rule may not be significant relative to total environmental releases and fuel 
consumption in the US, the aggregate impacts of all recycling in the US are likely to be much more significant. 

96 Source: national emissions estimates from Marland, G. et al., op cit. and USEPA, 1999 National Emissions Inventory. 
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• Case Study #1 Limitations 
 
The results outlined above offer useful insights into the potential lifecycle impacts of organic liquid recycling, but it is important to 
acknowledge some important limitations of this LCA. 
 

1. First, as indicated above, the data obtained related to these impacts are incomplete. 
2. Furthermore, many of the studies on the production and waste management impacts of organic liquids examine Swiss facilities 

rather than facilities located in the US.  Although Swiss facilities use several of the same pollution control technologies as US 
facilities, emissions from these facilities may differ from the emissions of their US counterparts. 

3. In addition, one of the studies provides lifecycle impact information specific to individual solvents. 
4. Because USEPA's RCRA Biennial Report does not report waste quantities for individual solvents, it is unclear whether the solvents 

included in this study are representative of the liquids that may be recycled following implementation of the DSW rule. 
5. The case study does not address the environmental and energy consumption impacts of transportation under the baseline 

and alternative scenarios.  For wastes transported over long distances, these impacts could be significant. 
6. The case study assesses environmental outputs in physical quantities (e.g., tons) and energy inputs (in BTUs) associated 

with the two alternative management scenarios for the hazardous wastes (i.e., disposal vs. recycling), but the LCA does not 
translate the physical quantities into human health and ecological risks. 

7. Lifecycle Impacts of Diverting Waste Solvents from Cement Kilns to Recycling:  In this RIA for reasons stated elsewhere, 
OSW assumes that wastes currently burned for energy recovery (e.g., at cement kilns) or fuel blending will not be diverted 
to new recycling as a result of the DSW rule.  To account for the uncertainty inherent in this assumption, this section 
presents the environmental and energy consumption impacts of diverting waste solvents from combustion in a cement kiln 
to recycling.  Exhibits D16, D17 and D18 present information associated with such a shift.  As indicated in Exhibit D17, 
the data obtained on releases from cement kilns that burn waste solvents are somewhat limited.  Apparently, there is no 
published information on water releases or solid waste production for these facilities, and the data obtained with respect to 
air emissions are limited to just four of the nine pollutants considered in this LCA.  For the avoided environmental and 
energy impacts associated with using solvents as cement kiln fuel, this LCA obtained data for a wider range of pollutants.  
Among the impacts presented in Exhibits D17 and D18, the most comprehensive information is for releases of NOx and 
CO2 and the consumption of coal and fuel oil.  The impact estimates for CO2 suggest that the emissions associated with 
using conventional fuels in a cement kiln (i.e., the emissions avoided by burning solvents in a cement kiln) exceed the CO2 
emissions generated from burning solvents in a cement kiln.  Although this suggests that CO2 emissions would increase if 
solvents burned by cement kilns were instead recycled, a full accounting of the resulting change in CO2 emissions must 
also reflect the decline in CO2 emissions from avoided solvent production, and the increase in CO2 emissions associated 
with solvent recycling.  The impact estimates in Exhibits D17 and D18 also show that burning one ton of solvent for 
energy recovery purposes significantly reduces cement kiln consumption of coal and fuel oil. 
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Exhibit D17 

Environmental & Energy Impacts Of Burning Waste Solvent In A Cement Kiln 

Type of Impact 
Scale of Impact 

(per ton of solvent burned) 
Air Emissions (pounds) 

Particulate Matter No Data Available 
NOx 0 
SOx No Data Available 
CO2 4,760 
Methane No Data Available 
Total Chlorine (including HCl) No Data Available 
Lead 0 
Mercury 0 
Benzene No Data Available 

Water Releases (pounds) 
BOD No Data Available 
COD No Data Available 
Heavy Metals No Data Available 
Chlorides No Data Available 
Benzene No Data Available 
Total Biphenyls No Data Available 
Total suspended solids (TSS) No Data Available 
Wastewater No Data Available 

Solid Waste (pounds) No Data Available 
Fuel Consumption 

Natural Gas (cubic feet) 0 
Fuel Oil (gallons) 0 
Coal (short tons) 0 

Source: Christina Seyler, Stefanie Hellweg, Michael Monteil, and Konrad Hungerbühler, "Life Cycle Inventory for Use of Waste Solvent as Fuel Substitute 
in the Cement Industry: A Multi-Input Allocation Model," International Journal of Life Cycle Assessment, Vol. 10(2), 2005. 
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Exhibit D18: Environmental & Energy Impacts Avoided By Using Solvents As A Fuel In Cement Kilns 

Type of Impact Scale of Impact  (per ton of solvent burned) 
Air Emissions (pounds) 

Particulate Matter1 3.2 
NOx 18.0 
SOx

1 2.3 
CO2 6,315.7 
Methane1 9.3 
Total Chlorine (including HCl) 1 0.03 
Lead 5.6 x 10-4 
Mercury 2.0 x 10-4 
Benzene1 0.002 

Water Releases 
BOD1 0.1 
COD1 0.1 
Heavy Metals1,2 0.01 
Chlorides1 54.8 
Benzene1 0.003 
Total Biphenyls1 4.6 x 10-6 
Total suspended solids (TSS) No Data Available 

Solid Waste 
Total Solid Waste1 461.5 

Energy Impacts 
Natural Gas Consumption (cubic feet) 0.00 
Fuel Oil (gallons) 42.50 
Coal (short tons) 0.93 

Explanatory Notes: 
(1) The impact estimate for this pollutant reflects the avoided coal/fuel oil extraction and processing impacts associated with using waste solvent rather than coal 

or fuel oil in a cement kiln.  Data on avoided cement kiln releases of this pollutant were not readily available. 
(2) Heavy metals include arsenic, cadmium, chromium, lead, mercury, and zinc. 
(3) Sources: 

• Christina Seyler, Stefanie Hellweg, Michael Monteil, and Konrad Hungerbühler, "Life Cycle Inventory for Use of Waste Solvent as Fuel Substitute in the 
Cement Industry: A Multi-Input Allocation Model," International Journal of Life Cycle Assessment, Vol. 10(2), 2005 

• US Department of Energy National Renewable Energy Laboratory, US Life-Cycle Inventory Database, accessed October 24, 2005. 
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Case Study #2 
LCA for Zinc Recovery from Steel Manufacturing Air Emissions Control Dust 

 
 
Electric arc furnace (EAF) dust is a zinc-laden wastestream generated during the production of galvanized steel.  As of the 2003 RCRA 
Biennial Report data year, US steel plants generate 0.595 million tons of EAF dust annually (see Exhibits 2B, 2F, and 2K in Chapter 2), of 
which 15% on average may be zinc metal.  Some metal recyclers also accept EAF dust for nickel and cadmium recovery.  The 0.405 
million tons/year of EAF dust currently disposed represents two-thirds of the total quantity generated; another 0.190 million tons/year are 
currently recycled.  Stabilization followed by landfilling is the primary disposal method used for EAF dust, while two-stage Waelz Kiln 
technology is the recycling method used in the US.  This second LCA case study presents a LCA for EAF dust, and considers the lifecycle 
implications of hypothetical switch from stabilization and landfilling disposal, to recycling through the two-stage recycling technology. 

This LCA is predicated on the assumption that a ton of zinc recycled from EAF dust will produce a corresponding decrease in the 
production of virgin zinc.  However, the true effect of an increased supply of recycled zinc is somewhat uncertain.  The values reported in 
this study represent the maximum tradeoff between recycled and virgin zinc, which could overstate the change in lifecycle impacts 
associated with recycling zinc from EAF dust.  Similar to Case Study #1, this second Case Study presents life-cycle impact results 
according to two complementary metrics: 
 

• Unitized per-ton metal recovery basis 
• Annual aggregate tonnage metal recovery basis in relation hypothetical recycling of the 0.405 million tons/year EAF dust 

disposed as of 2003, which represents 59% of the 0.686 million tons/year of 12 types of hazardous wastes disposed that may be 
potentially affected by the DSW rulemaking options (see Column C of Exhibit 2B in Chapter 2 of this RIA). 

 
 

• EAF Dust Life Cycle Impacts 
 
The lifecycle impacts of the DSW rule may include changes to a number of human health and ecological effects associated with treating, 
disposing, and recycling EAF dust (downstream impacts), as well as those associated with mining and smelting of zinc (upstream impacts). 
 Similar to the ultimate lifecycle impacts discussed for solvents, these impacts could include human cancer, respiratory health effects, 
gastrointestinal illness, developmental effects in children, habitat degradation, climate change, and reduced visibility.  However, estimating 
the change in these human health and ecological endpoints is beyond the scope of this analysis.  Instead, this LCA considers a number of 
environmental metrics that provide some insight into potential lifecycle impacts including changes to: 
 

• Industrial pollutant emissions to the air 
• Industrial energy consumption 
• Discharge of industrial pollutants to wastewaters 
• Industrial solid waste generation. 
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Exhibit D19 presents a conceptual schematic of EAF dust lifecycle impacts.  It shows both upstream and downstream material flow 
impacts: 
 

• Upstream LCA impacts: Associated with zinc mining and smelting, which include energy use, air emissions, hazardous waste 
generation, and other mining wastes (e.g., overburden and the waste fraction left when metal is 
separated from ore, gangue).  These impacts may be reduced if zinc recycled from EAF dust 
displaces production of virgin zinc. 

• Downstream LCA impacts: Include tradeoffs of air emissions of hazardous pollutants, energy use, water pollutant discharges, 
and landfill use between the current management of EAF dust via stabilization and landfilling versus 
increased recycling of EAF dust. 

 
The specific downstream impacts of EAF dust disposal and recycling are described in detail below.  This is followed by a description the 
upstream impacts of zinc mining and smelting zinc and a comparison of these impacts to those associated with recovering zinc from EAF 
dust, which includes a two stage kiln process. 
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Exhibit D19 

Exhibit 20:  EAF DUST LIFECYCLE IMPACTS
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Overview of EAF Dust Generation & Management 
 
EAF dust is generated in the production of steel in electric arc furnaces.  Electric arc furnaces use scrap metal as the input for steelmaking, 
in a process that generates metal dusts, slags, and other waste products.  Particulate emissions are removed using a wet or dry system; 
emissions removed using a dry system constitute EAF dust (those removed using a wet system form EAF sludge).  Approximately 20 to 40 
pounds of EAF dust are generated for each ton of steel produced in an EAF.97  In 2003, US steel works generated 0.595 million tons/year 
of EAF.  Exhibit D20 describes the distribution of EAF dust across the five steel works that generated the largest quantities in 2003.  Steel 
Dynamics in Indiana is the largest single generator of EAF dust, followed by four Nucor steel plants.  Combined, these five plants account 
for 38% of EAF dust generated in the US. 
 
 

Exhibit D20 
LARGEST GENERATORS OF EAF DUST (2003) 

Steel Works USEPA RCRA ID Nr. State 
2003 Tons/year 

Generated 
Percent of 

Total 
1. Steel Dynamics Inc INR000001099 Indiana 54,933 9.2% 
2. Nucor Steel Berkeley County SCR000002006 South Carolina 49,654 8.4% 
3. Nucor-Yamato Steel Company ARD983278243 Arizona 42,473 7.1% 
4. Nucor Steel – Arkansas ARD981908890 Arizona 40,977 6.9% 
5. Nucor Steel IND181157009 Indiana 39,263 6.6% 

National Total (2003) = 594,572 100% 
 
 
EAF dust is comprised primarily of iron or iron oxides, as well as zinc, chromium, and nickel oxides (when producing stainless steel).  As 
noted previously, on average EAF dust contains 15% zinc, the most commonly recovered metal from EAF dust.  EAF dust is considered 
hazardous because of the presence of lead and cadmium in concentrations high enough to pose leaching concerns and subsequent potential 
risks to human health and the environment. 

EAF Steel production has grown relative to more traditional production methods (e.g., integrated iron and steel works) over the past 
two decades and accounts for 31% of global steel production.  The use of electric arc furnaces in steel production is predicted to continue to 
grow in the future, indicating that EAF dust management will remain a persistent challenge for the steel industry.98 
 
 
 

                                                 
97 USEPA, Iron and Steel Industry Sector Notebook, September 1995, p. 21: 
http://www.epa.gov/compliance/resources/publications/assistance/sectors/notebooks/iron.html. 

98 Xia, D.K. and C.A. Pickles, "Extraction of Non-Ferrous Metals from Electric Arc Furnace Dust," Waste Processing and Recycling, 1998. 
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• Downstream Impacts of EAF Dust Management 
 
The baseline management flows for EAF dust are shown in Exhibit D21.  As of 2003 data year relative to 0.595 million tons generated, 
0.405 million tons/year of EAF dust (68%) is managed by stabilization and landfilling disposal, while 0.190 million tons/year of dust (32%) 
is managed through recycling and recovery of metals.  A small number of firms dominate the market for EAF dust stabilization and 
landfilling. 

Of the EAF dust that is recycled in the US, 85% (0.1615 million tons) is recycled for zinc recovery by Horsehead Industries at four 
different facilities.99.  Three of the Horsehead facilities (Beaumont TX, Chicago IL, Rockwood TN) have only first stage kilns.  The fourth 
facility (Palmerton, PA) has both first and second stage kilns and processes EAF dust from steel mills and crude zinc and lead oxide from 
the first stage kilns in Beaumont, Chicago and Rockwood.  This process involves first recovering zinc oxide from the EAF dust and then 
smelting it to produce zinc.  The remaining 15% (0.0285 million tons) of recycled EAF dust is processed by Inmetco for recovery of nickel 
and cadmium. 

The average unit cost ($/ton) of EAF dust recycling under current RCRA Subtitle C regulation is approximately $2 per-ton higher 
than the average unit cost of stabilization and landfilling, although it is still economically preferable for some firms to recycle EAF dust 
because of favorable transportation costs compared to transportation costs to stabilization and landfilling facilities.100 

                                                 
99 Approximately 15% of  all EAF dust currently recycled in the US is processed by Inmetco Inc. for nickel and cadmium recovery.  This dust is generated at 
electric arc furnaces that use non-galvanized steel as feed scrap, and is therefore low in zinc and lead.  Additional EAF is transported to Mexico where it is 
recycled at Zinc Nationale.  This LCA looks solely at zinc recovery.  The remaining dust, which represents dust from EAFs that use non-galvanized steel as feed 
is lower in zinc and lead and was recycled at an Inmetco Inc. facility. 

100 Personal communication with Paul Queneau, The Bear Group, October 24, 2005. 
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Exhibit 21:  EAF DUST BASELINE MANAGEMENT FLOWS
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*  Additional EAF dust is shipped to Mexico (Zinc Nationale) for recycling.
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• EAF Dust Stabilization & Landfilling 

 
The most common disposal method for EAF dust is stabilization followed by landfilling.  Stabilization reduces the mobility of hazardous 
constituents, such as lead and cadmium, to help prevent leaching in landfills.  Typical stabilization agents added to waste streams include 
Portland cement, lime, fly ash, and cement kiln dust.101 
 A small number of facilities dominate the market for stabilization and treatment of EAF dust.  Four facilities treat and landfill the 
majority (59%) of EAF dust disposed in the US, and one facility, Envirosafe Services of Ohio, treats and disposes of nearly on-third (31%) 
of all EAF dust disposed.  Exhibit D22 presents the quantity and proportion of EAF dust treated and disposed by facility. 
 
 

Exhibit D22 
EAF Dust Stabilization & Landfilling Facilities (2003) 

Facility State 

Quantity 
EAF Dust 

(tons) 
% of US Annual 

Quantity Disposed 
1. Envirosafe Services Ohio 124,581 30.8% 
2. US Ecology Idaho Idaho 50,084 12.4% 
3. Peoria Disposal  Illinois 49,729 12.3% 
4. Wayne Disposal  Michigan 13,750 3.4% 

National total (2003) = 404,572 100% 
Source:  USEPA 2003 RCRA Hazardous Waste Biennial Report. 

 
 
The specific processes used to stabilize EAF dust may vary somewhat by facility.  For example, Envirosafe uses a patented process called 
"SuperDetox," which the facility's website describes as a "series of complex chemical and physical reactions including oxidation/reduction; 
metals insolubilization; silicate polymerization and substitution; pozzolonic bonding and solidification which chemically change the metals 
to their least soluble state and physically immobilize them."102  Very limited information is available on the specific processes used to 
stabilize EAF dust at the three other facilities. 
 Lifecycle impacts differ from the stabilization and landfilling steps in the process.  Waste stabilization processes consume energy 
and generate air emissions.  Landfilling of hazardous wastes poses potential risks of leaching, and subsequent human exposure through 
groundwater. 

                                                 
101 USEPA, Waste Treatment Technologies, http://www.epa.gov/epaoswer/osw/treatech.htm. 

102 Envirosafe Services of Ohio, http://www.envirosafeservices.com/pages/2/index.htm. 
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o Stabilization Impacts 
 
Total facility toxic air emissions data are available for the four stabilization facilities through the USEPA TRI database.   However, these 
facilities provide other waste treatment services in addition to stabilization of EAF dust; thus, the proportion of TRI air emissions generated 
by EAF dust stabilization versus emissions generated from the other processes cannot be known with certainty.  To estimate emissions 
from EAF dust stabilization, this LCA applies a ratio of EAF dust managed to total hazardous waste managed, based on data from 
Envirosafe to calculate emissions per ton of EAF dust managed because it is the largest treater of the waste, and because data on the total 
quantity of hazardous waste managed by the facility is readily available.103 

Exhibit D23 presents pounds of hazardous air pollutants emitted per ton of EAF dust stabilized, as well as by ton of zinc recovered. 
 Emissions of manganese, lead, aluminum, and chromium are highest.  As noted previously, these emissions may or may not be significant 
in terms of their effects on human health and ecological endpoints, but they do provide data useful for comparing lifecycle impacts of 
different management options for EAF dust.  The last section of this case study compares stabilization emissions to emissions generated 
from EAF dust recycling and recovery.  Energy use information for specific processes used to stabilize EAF dust could not be obtained, 
precluding an analysis of this impact. 
 
 

Exhibit D23 
EAF Dust Stabilization Air Emissions 

 
Lbs. Emissions/ Ton of EAF Dust 

Stabilized 
Lbs. Emissions/ Ton of Zinc 

Recovered  
Aluminum  0.250 1.670 
Barium 0.004 0.030 
Cadmium 0.009 0.060 
Chromium 0.107 0.710 
Copper 0.049 0.330 
Dioxin &Dioxin-like Compounds 0.000* 0.000* 
Lead 0.435 2.900 
Manganese 0.932 6.210 
Nickel 0.013 0.090 
Vanadium 0.013 0.090 
* Dioxin And Dioxin-like Compounds are emitted but at relatively very low quantities. 
Source:  USEPA TRI Report for Envirosafe of Ohio, 2003. 

 

                                                 
103 Envirosafe treated a total of 208,807 tons of waste in 2003:  USEPA, List of RCRA Reporting Sites in the U.S, p. 251, 
http://www.epa.gov/epaoswer/hazwaste/data/br03/site03.pdf.  Thus, EAF dust comprises 60% of the waste treated by Envirosafe. 
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o Landfilling Impacts 
 
RCRA Subtitle C strictly regulates the landfilling of hazardous wastes and provides safeguards to minimize risks from landfill leaching, 
including land and groundwater contamination, and air emissions.  Despite these safeguards, however, problems including liner or cover 
degradation, displacement, or failure; or malfunctioning of leachate collection and gas extraction; can occur at hazardous waste landfills.  A 
USEPA survey of approximately 2,000 municipal solid waste and hazardous waste landfills found 74 instances of these types of landfill 
problems (data disaggregated by type of landfill were are not available).104  These problems generally occur because landfill covers are 
often not impermeable, allowing moisture to seep in and degrade landfill liners over time.  Some experts have also expressed concerns 
about responsibility and funding for monitoring and managing RCRA landfill risks post-closure, especially because risks from liner 
degradation increase over time.105 
 
 

• EAF Dust Recycling 
 
Zinc recovery from EAF dust can be accomplished through either pyrometallurgical or hydrometallurgical technologies.  However only one 
pyrometallurgical technology, the Waelz Kiln is currently in commercial use in US106  Zinc recovery is a two stage process that produces 
zinc oxide which contains approximately 55% zinc. The zinc oxide is then smelted to produce zinc metal.  

In the first stage of the zinc recovery process EAF dust is fed into a Waelz rotary furnace.  Zinc, lead and cadmium are reduced and 
evaporated.  Metal containing gas is cooled and metals precipitate as a dust.  This dust is then sent through a second furnace, which 
produces zinc and lead oxide and iron-rich slag.  The zinc and lead oxide is then used to produce zinc metal at an electrothermal smelter.  
The iron slag is sold to be used as one of the following: road base, anti skid agent, Portland cement additive, or an aggregate in highway 
blacktop. 107  
 

o Life Cycle Impacts of EAF Dust Recycling 

This LCA case study considers three impacts of the recycling process, which involves refining zinc oxide from the EAF dust (in kilns or 
through flash processing) and electrothermal smelting of the zinc oxide.  Specifically, these processes generate air emissions (see Exhibit 
D24), use substantial amounts of energy from a variety of sources including electric power, coal, coke and natural gas (see Exhibit 25), and 
discharge pollutants to water (see Exhibit 26). 
                                                 
104 USEPA, Assessment and Recommendations for Improving the Performance of Waste Containment Systems, December 2002, 
http://www.epa.gov/ORD/NRMRL/pubs/600r02099/600r02099.htm. 

105 Lee, Fred G, "Superfund Site Remediation and Onsite RCRA Landfills:  Inadequacies in Providing Groundwater Quality Protection," May 1996, 
http://www.gfredlee.com/eia.htm. 

106 Personal communication with Paul Queneau, The Bear Group, October 2005. 

107 US Geological Survey (USGS), Zinc Recycling in the United states in 1998, Circular 1196-D. 
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Exhibit D24 
AVERAGE AIR EMISSIONS: EAF Dust Recycling 

(lbs/ton of zinc recovered) 

Compound Refining1 
Smelting  

(Horsehead Monaca Facility) 
Cadmium 0 0.0032 
Dioxin and Dioxin-Like Compounds 4.65 E-10 7.35E-09 
Hydrochloric Acid 0 1.734 
Lead .0031 0.049 
Mercury .0012 0.0003 
Sulfuric Acid 0 0.734 
Zinc .047 2.479 
1 Values reflect weighted average of emissions across four Horsehead facilities processing EAF dust. 
Source: USEPA TRI Reports, 2003.   

 
 
 
 

Exhibit D25 
ENERGY IMPACT ANALYSIS: EAF Dust Recycling 

(million BTU/ton zinc recovered) 

Energy Source Refining1 
Smelting 

(Horsehead Monaca Facility) 
Coal 26.67 - 
Pea Coke - 16 
Coke Breeze - 3 
Natural Gas 30.67 6 
Electricity 1.46 11 
Total 58.8 36 
1 Values reflect weighted average of emissions across four Horsehead facilities processing EAF dust 
Sources: Paul Queneau, The Bear Group, October 28, 2005  
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Exhibit D26:  DISCHARGES TO WATER: EAF Dust Recycling 

(lbs/ton of zinc recovered) 

Compound Refining1 
Smelting 

(Horsehead Monaca Facility) 
Cadmium                             0                         0.00003 
Chlorine                             0                             0.0051 
Lead 0.000009 0.0003 
Zinc .000980 0.0021 
1 Values reflect weighted average of emissions across four Horsehead facilities processing EAF dust 
Source: USEPA TRI Reports, 2003. 

 
 

• Upstream Impacts:  EAF Dust Management through Disposal and Recycling 

o Zinc Industry Overview 

The quantity of raw zinc mined in the US has fluctuated significantly over the past decade due to the volatility of zinc prices.  A large 
factor contributing to this price volatility is China's entrance into the global zinc market, Zinc is currently priced at $0.71/lb.108  Zinc 
prices were at a high of $0.95/lb in 1989 and reached a low of $0.31/lb as recently as 2001.  However, due to China's increasing demand for 
zinc and its growing inability to meet demand with domestic production, zinc prices are expected to grow steadily over the next decade.109 
 The USGS indicates that in 2003, 10 zinc mines were operating in five US states.  As shown in Exhibit D27, the largest seven of these 
mines are located in Alaska, Tennessee Missouri, and Montana. 
 
 

Exhibit D27:  TOP US ZINC MINING FACILITIES IN 2003 

Mine County and State 
Zinc Mined 
(tons/year) Source of Zinc 

Red Dog, Teck Cominco Alaska Inc. Northwest Artic, AK 520,700 Lead-zinc ore 
Gordonsville, Pasminco Ltd. Smith, TN 72,201 Zinc ore 
Greens Creek, Kennecott Greens Creek Mining Co. Juneau, AK 53,500 Zinc ore 
Clinch Valley, Pasminco Ltd. Grainger, TN 52,800 Zinc ore 
Bushy Creek, Doe Run Resources Corp. Reynolds, MO (not available) Lead ore 
Buick, Doe Run Resources Corp. Iron, MO (not available) Lead ore 
Montana Tunnels, Montana Tunnels Mining Inc. Jefferson, MT (not available) Gold ore 
Sources: USGS, 2003 Zinc Report and mining company websites. 

                                                 
108 London Metals Exchange, November 4, 2005:  http://www.metalprices.com/ 

109 Mohr, P., "Commodity Prices, Currencies and Global Growth Outlook for 2005-06", August, 2005. 
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Total US mining of zinc has consistently exceeded smelting capacity since the opening of the Red Dog mine in 1989.  Consequently, the 
US became one of the leading exporters of zinc concentrates, sending shipments to smelters in Canada, Korea, Japan and Belgium.  In 
addition, since US smelting capacity, dominated by three large smelters in Tennessee and Pennsylvania, was unable to meet zinc domestic 
demand during the same period, the US also became a leading importer of refined zinc.110 

o EAF Dust Upstream Impacts 

Given the nature of the US zinc market, the effect of increased supply of recycled zinc from EAF dust on domestic mining is somewhat 
uncertain.  The degree to which increases in recycled zinc could influence or displace actual zinc extracted from mines depends on indirect 
changes in zinc prices caused by the addition of recycled zinc to the market, and transportation costs such as fuel and labor.  Moreover, 
mining facilities might react to decreases in prices caused by additional zinc recycling by transferring production to higher grade zinc 
without lowering aggregate production.  Thus, although the LCA presented below assumes a reduction of one ton of virgin zinc mined for 
each ton of zinc recycled, this ratio represents an upper bound. 

The process by which zinc concentrates are retrieved from EAF dust and subsequently smelted in special facilities differs from the 
path taken by virgin zinc ore.  To assess the lifecycle impacts of an increase in the supply of recycled zinc, this LCA compares the lifecycle 
impacts of the baseline production with the alternative of EAF dust recycling.  As discussed above, the collection, transportation to various 
Horsehead facilities, Waelz Kiln processing (first and second stage), and special EAF dust smelting in Monaca, PA all have distinct 
lifecycle impacts which must be compared directly against the impacts of baseline production of finished zinc. 

To compare the environmental impacts of the baseline and alternative scenarios, this LCA contrasts the impacts of comparable 
lifecycle stages and conclude with an evaluation of the aggregate impacts.  This LCA defines two stages in zinc extraction: 
 

• 1st Stage: The first stage in the zinc extraction process as mining for the baseline scenario and Waelz Kiln refining at a 
Horsehead facility under the alternative scenario.111 

• 2nd Stage: The second stage is the smelting process, which is more similar for both scenarios because they both include 
smelters, although the EAF dust demands a special Horsehead smelter in Monaca, PA, which has significantly 
different emissions than the primary Zinifex smelter in Clarksville, TN.112 

 
The results of the two-stage comparisons are broken down by energy use, air emissions, waste water and land disposal below. 

                                                 
110 Plachy, J., "Zinc", USGS, 2003,  http://minerals.er.usgs.gov/minerals/pubs/commodity/zinc/zinc_myb03.pdf 
111 Baseline Scenario: Calculated an average of the emissions reported to TRI for the four top zinc ore mining operations weighted against their share of zinc 
mined.  Alternative Scenario: Since there are four Horsehead facilities, this LCA created an average of emissions across the facilities weighted against their share 
of EAF dust managed.  This is a somewhat imprecise estimate for the emissions of future EAF dust recycling facilities, because newer facilities would have to be 
erected in the alternative scenario as Horsehead facilities are at capacity.  However, it is not unreasonable to believe that those facilities would have similar 
emissions rates as the Horsehead facilities. 

112 The Zinifex smelter was chosen as representative for the baseline scenario, because it is one of the largest smelters still in operation in the US. 
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o Air Emissions 
 
Air emissions for the first phase of the baseline and alternative scenarios are compared in Exhibit D28.  For all constituents where data are 
available air emissions from recycling are less than emissions from mining and milling operations. 
 

Exhibit D28 
AVERAGE AIR EMISSIONS: 

ZINC MINING AND MILLING RECYCLING AT HORSEHEAD FACILITIES 

Compound 

Baseline:  
Mining and Milling 

(lbs/ton of virgin zinc) 
Alternative: Recycling 

(lbs/ton of zinc recovered)  
Arsenic 0.0006 0 
Cadmium 0.0004 0 
Dioxin and Dioxin-Like Compounds 2.33 E-08 4.65 E-10 
Lead 0.013 .0031 
Mercury N/R .0012 
Polycyclic Aromatic Compounds 0.002 0 
Zinc N/R .047 
Source: USEPA TRI Reports, 2003. 

 

Air emissions statistics for the second stage of the baseline and alternative scenarios are displayed in Exhibit D29, and yield less ambiguous 
results.  The exhibit indicates that while higher cadmium, chlorine, and sulfuric acid air emissions result from the baseline (Zinifex) 
smelter, higher hydrochloric acid, lead, mercury, zinc, dioxin and dioxin-like substances are emitted by the alternative (Monaca) smelter. 
 
 

Exhibit D29 
AVERAGE AIR EMISSIONS: PRIMARY ZINC SMELTING VS. 

SECONDARY ZINC SMELTING  (lbs/ton of zinc recovered) 

Compound 
Zinifex Smelter 

(Baseline) 
Horsehead Monaca Smelter 

(Alternative) 
Cadmium 0.0078 0.0032 
Chlorine 0.0065 0 
Dioxin and Dioxin-Like Compounds 0 7.35E-09 
Hydrochloric Acid 0 1.734 
Lead 0.0005 0.049 
Mercury 0 0.0003 
Sulfuric Acid 1.0354 0.734 
Zinc 0.208 2.479 
Source: USEPA TRI Reports, 2003. 
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When the two lifecycle stages of the analysis are aggregated and compared in Exhibit D30, air emissions of lead, mercury, hydrochloric 
acid, sulfuric acid, and zinc are greater for the alternative scenario of increased EAF dust recycling, while arsenic, cadmium, chlorine, 
polycyclic aromatic compounds and dioxin emissions are greater in the baseline.  Data on the relative risks associated with these changes in 
emissions would be necessary to determine the net impact of increased EAF dust recycling on human health and the environment. 
 
 

Exhibit D30 
AGGREGATED AIR EMISSIONS: BASELINE VS. ALTERNATIVE 

Compound 
Baseline  

(lbs/ton of virgin zinc) 
Alternative 

(lbs/ton of zinc recovered) 
Arsenic 0.0006 N/A 
Cadmium 0.0082 0.0032 
Chlorine 0.0065 N/A 
Dioxin and Dioxin-Like Compounds 2.33E-08 7.81E-09 
Hydrochloric Acid N/A 1.734 
Lead 0.013 0.052 
Mercury 9.75E-06 0.0016 
Polycyclic Aromatic Compounds 0.002 N/A 
Sulfuric Acid N/A 0.734 
Zinc 0.294 3 
Source: USEPA TRI Reports, 2003. 

 
 

o Energy Impacts 
 
The analysis of first stage energy impacts compares energy utilization in mining and milling raw zinc to that of recycling zinc from EAF 
dust.  To complete this analysis, this LCA made assumptions about the grade of zinc ore (10% to represent ore in which zinc is of principal 
value) and the type of mining (75% underground mining and 25% open-pit mining)113.  As shown in Exhibit D31, the energy utilization 
varies substantially across the two scenarios, with recycling of zinc from EAF dust having an eight times greater energy impact than mining 
and milling of an equivalent amount of virgin zinc. 

                                                 
113 Personal communication, Paul Queneau, The Bear Group,  November 2005. 
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 Exhibit D31 

ENERGY IMPACT ANALYSIS: MINING & MILLING VERSUS RECYCLING 

Energy Source 
Baseline: 

Mining & Milling (million BTU/ton of virgin zinc) 1 
Alternative: 

 Recycling (million BTU/ton of zinc recovered) 
Coal − 30 

Natural Gas − 7.7 
Diesel 0.9 − 

Electricity 3.7 0.59 
Total 4.7 38 

Net change in energy use = 33.3 
1 Energy impact values for mining and milling are based on zinc ore of 10% grade, representing ore in which zinc is of principal value.  
These values also assume that 75% of zinc is obtained from underground mines and 25% is obtained from open-pit mines. 
Source: Personal communication, Paul Queneau, The Bear Group, November 2005. 

 
 
The results of the second stage energy impact analysis are presented in Exhibit D32.  The exhibit indicates that the Horsehead Monaca 
smelter used to process zinc oxide recovered from EAF dust in the alternative scenario is approximately twice as energy intensive as the 
primary smelter used to process virgin zinc in the baseline scenario. 
 
 

Exhibit D32 
ENERGY IMPACT ANALYSIS: PRIMARY SMELTING VERSUS  

SECONDARY SMELTING (million BTU/ton zinc recovered) 

Energy Source 
Zinifex Smelter 

(Baseline) 
Horsehead Monaca Smelter 

(Alternative) 
Pea Coke - 16 

Coke Breeze - 3.0 
Natural Gas 1.5 to 2.0 6.0 
Electricity 15 11 

Total 16 to 17 36 
Net change in energy use = +19 to +20 

Source: Personal communication, Paul Queneau, The Bear Group,  November 2005. 
 
 
In the aggregate, this analysis reveals that recycling zinc from EAF dust has a negative upstream energy impact, increasing energy use by 
about 53 million BTU/ton of zinc recovered (i.e., net change in energy use from Exhibit D31 + Exhibit D32).  The value is based on 
direct energy use only, it does not include indirect uses of energy such as transportation or production of equipment. 
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o Discharges to Water 
 
Exhibit D33 compares discharges to water from the first stage of the baseline and alternative scenarios.  The exhibit indicates that 
discharges to surface water from Horsehead facilities for every compound reported are less than the average across mining facilities.  
However, due to the mining industry reporting exemptions of pollutants contained in "overburden" and "waste" rock, mining facilities' 
water discharges are probably significantly underreported in TRI.  Hence, the avoided water pollution benefits of increased recycling are 
likely understated.114 
 

Exhibit D33 
DISCHARGES TO WATER: MINING VERSUS RECYCLING 

Compound 
Baseline:  

Mining (lbs/ton of virgin zinc) 
Alternative: 

Recycling (lbs/ton of zinc recovered) 
Arsenic 0.00001 0 
Cadmium 0.00005 0 
Lead 0.00034 0.000009 
Mercury 0.000002 0 
Zinc 0.00280 .000980 
Source: USEPA TRI Reports, 2003. 

 
 
Statistics on discharges to water for the second stage are compared in Exhibit D34. The exhibit indicates that the alternative scenario of 
increased recycling leads to an environmental benefit in terms of reduced discharges to water, as the data for the baseline (Zinifex) smelter 
reveals greater release than the alternative (Monaca) smelter for cadmium, lead and zinc.  Comparison of the ratios for baseline with 
alternative emissions as shown in Exhibit D34 indicates that the differences between alternative and baseline scenarios are on the order of a 
100 fold decrease in cadmium, 10 fold decrease in lead, and 60 fold decrease in zinc. 
 

Exhibit D34 
DISCHARGES TO WATER: PRIMARY ZINC SMELTING VS. 

 SECONDARY ZINC SMELTING (lbs/ton of zinc recovered) 

Compound Zinifex Smelter (Baseline) 
Horsehead Smelter 

(Alternative) 
Cadmium 0.00465 0.00003 
Chlorine 0 0.0051 
Lead 0.0031 0.0003 
Zinc 0.126 0.0021 
Source: USEPA TRI Reports, 2003. 

                                                 
114 Canadian National Pollutant Release Inventory, "Discussion Paper on Pollutant Release Reporting Requirements AS it Relates to Mining Facilities", 2003. 
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When the two stages are aggregated and compared, water discharges for all compounds except for chlorine are greater in the baseline 
scenario, as presented in Exhibit D35 below.  And because mining reporting exemptions under TRI may underestimate the impacts of the 
baseline scenario, the difference in the two scenarios may be even larger. Similar to the air emission analysis, data on the relative risks of 
the various pollutants would be necessary to determine the benefits of increased EAF dust recycling versus the baseline scenario of 
landfilling and mining. 
 

Exhibit D35 
AGGREGATED DISCHARGES TO WATER:  

BASELINE VERSUS ALTERNATIVE SCENARIO (lbs/ton of zinc) 
 Baseline Scenario Alternative Scenario 
Arsenic 0.00001 0 
Cadmium 0.00470 0.00003 
Chlorine 0 0.00510 
Lead 0.00344 0.00031 
Mercury 0.000002 0 
Zinc 0.12880 0.03080 

 
 

o Solid Waste Generation Impacts 
 
The most unambiguous results of this LCA were generated by the land impacts comparison.  The mining stage of the baseline scenario has 
significant land disposal impacts.  This LCA obtained data on the magnitude of these impacts from two sources: TRI reports and published 
literature.  The TRI data for zinc mines and the Horsehead recycling facilities are presented in Exhibit D36.  It should be noted that these 
data tend to understate land impacts associated with mining due to reporting exemptions for overburden and waste, as discussed above. 
 
 

Exhibit D36 
LAND DISPOSAL IMPACTS: MINING VS. RECYCLING  (lbs/ton of zinc) 

Compound Mining (Baseline) Recycling (Alternative) 
Arsenic 1.72 0 
Cadmium 1.84 0 
Chromium 2.34 0 
Copper 7.55 0 
Lead 242.11 0 
Mercury 0.14 0 
Methanol 0.36 0 
Zinc 480.24 0 
Source: USEPA TRI Reports, 2003. 



 

 
 279

An LCA published in 1997 developed multipliers to quantify the resource savings associated with recycling zinc scrap compared to mining 
and milling virgin zinc.115  The study reports a multiplier of 37.3 tons of overburden avoided per ton of zinc recycled.  This value would 
also apply to recycling of zinc from EAF dust and represents a significant reduction in land disposal impacts as overburden represents the 
soil and extraneous material excavated during the mining process, which has an array of social and environmental impacts.  The study also 
reports a multiplier for gangue, the waste fraction as zinc is concentrated from raw ore.  The gangue savings multiplier suggests that 16.3 
tons of gangue per ton of zinc could be avoided through recycling zinc scrap or, in this case study, through recycling a ton of zinc from 
EAF dust.  This savings has potentially greater significant land disposal impacts than the overburden statistics, due to the array of toxic 
constituents of gangue, which are byproducts from the chemically intensive process of concentrating zinc.116  For example, soil samples 
recovered from the Red Dog mine in Alaska by the Alaska Community Action on Toxics in the mid-1990's revealed lead levels as high as 
36,000 parts per million (“ppm”) and zinc levels as high as 180,000 ppm, far in excess of state cleanup standards of 1,000 ppm for lead and 
8,100 ppm for zinc.117 
 
 

• Case Study #2 Conclusions 

The results of this analysis suggest that recycling zinc from EAF dust has lower impacts than mining virgin zinc in all but the energy use 
category.  This second LCA case study considers two scenarios for future EAF dust management: 

• Baseline disposal scenario:  EAF dust remains managed as it is now:  the majority of the dust is stabilized and landfilled, 
without recycling for zinc recovery. 

• Alternative recycling scenario: EAF dust currently disposed is recycled for zinc recovery, and the zinc recovered reduces 
demand for primary zinc mining and processing. 

 
Assessing the relative benefits and impacts of each scenario requires data on a variety of environmental impacts.  Exhibit D37 presents the 
categories of potential lifecycle impacts associated with each scenario, and summarizes the availability of data.  The exhibit shows that 
pollutant air emission is the only category of lifecycle impact where full information is available.  However, even the incomplete 
information available on energy use, discharges to water and land impacts are sufficient to allow for a definitive comparison of impacts of 
the two scenarios. 

The lifecycle impacts presented below are aggregated based on the assumption that all 0.405 million tons/year of currently disposed 
EAF dust are recycled as a result of the DSW rule.  Using an average zinc content for EAF dust of 15% yields 60,600 tons/year of zinc 

                                                 
115 Ayres, R., "Metals recycling: economic and environmental implications," Resources, Conservation and Recycling, Vol. 21, 1997. 

116 The most common process used is the 'froth flotation' process where chemicals are added to the ground ore forcing the minerals to clump and coagulate.  The ore 
concentrates are then removed from the mixture leaving the chemical waste in  large impoundments behind. 

117 AK Community Action on Toxics September 26, 2001, http://arcticcircle.uconn.edu/SEEJ/RedDog/ reddog_akcat.htm 
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metal recovered, which has a potential annual market value of $78.6 million/year.118  As discussed above, this additional zinc would have 
an indirect impact on the production of virgin zinc in the zinc market.  In developing the aggregate numbers, this LCA assumed that each 
ton of zinc recycled from EAF dust produces a corresponding decrease in production of virgin zinc, which is a maximum value that could 
overstate the lifecycle impacts of recycling zinc from EAF dust. 
 
 

Exhibit D37 
DATA AVAILABILITY FOR EAF DUST MANAGEMENT SCENARIOS 

Baseline Scenario Alternative Scenario (Recycling) 
Lifecycle Impact Process Data Process Data 

Air Emissions EAF Dust Stabilization Yes   
 Zinc Mining Yes Zinc Recovery Yes 
 Zinc Smelting Yes Zinc Smelting Yes 
Energy Use EAF Dust Stabilization No  
 Zinc Mining Yes Zinc Recovery Yes 
 Zinc Smelting Yes Zinc Smelting Yes 
Discharges to Water EAF Dust Stabilization -  
 Zinc Mining Incomplete Zinc Recovery Yes 
 Zinc Smelting Yes Zinc Smelting Yes 
Land Impacts EAF Dust Landfilling No  
 Zinc Mining Yes Zinc Recovery - 
 Zinc Smelting - Zinc Smelting - 

 
 

o Air Emissions 
 
To compare air emissions between the baseline and alternative scenarios, the LCA must first aggregate air emissions from EAF dust 
stabilization discussed in the Downstream Impacts section with impacts of zinc mining and smelting presented in the Upstream Impacts 
section.  The resulting lifecycle air emissions impact totals are presented in Exhibit D38, based on an estimate of 60,600 tons/year of zinc 
being recycled from EAF dust.  This exhibit shows that most air emissions (9 of 12 pollutants) are higher under the baseline scenario, 
including large differences in emissions of lead, manganese, aluminum, and cadmium.  Only emissions of zinc, hydrochloric acid, and 

                                                 
118 $78.6.million/year potential market value estimated by assuming average 15% zinc metal content of 404,572 tons/year of K061 emission control dust 
recycled rather than currently (as of 2003) disposed in landfills, with recovered zinc metal valued at $1,296/ton (i.e., (404,572 tons/year) x (15%) x ($1,296/ton) = 
$70.8 million/year).  The average price for zinc was estimated using the average of the London Market Exchange spot price from January to September 2005 
(http://www.lme.co.uk);  The 15% zinc content represents the low-end of the 15% to 30% zinc concentration range reported for EAF dust (source: Bagsarian, 
Tom Ed. “Cashing in on steelmaking byproducts”, New Steel March 1999, http://www.newsteel.com/features/NS9903f2.htm).  The zinc concentration is 
dependant on the grade of iron ore processed and coal used in the smelting process.  The other major constituents of EAF include lead and iron.  Additional 
revenue may be generated from the recovery of iron in the HTMR process.  The potential revenue from reclaiming the iron in EAF dust was not estimated in this 
LCA Case Study, given the majority of the recovery technologies for EAF dust are used to accumulate zinc oxide. 
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mercury are higher in the alternative scenario.  In total, air emissions associated with recycling are 0.291 million tons/year less than 
emissions from the baseline scenario. These results suggest that the alternative scenario of increased recycling would likely provide overall 
benefits in terms of avoided air pollution and associated health and ecological effects, however, information on the relative risks of various 
pollutants would be necessary to make a definitive conclusion.  Due to data limitations, this LCA does not consider criteria air pollutants, 
or subsequent global warming potential from air emissions.  However, Exhibit D42 presents some limited data on criteria air pollutants. 
 
 

Exhibit D38 
AGGREGATE AIR EMISSIONS BY SCENARIO BASED ON 60,600 TONS/YEAR OF RECYCLED ZINC 

(lbs/ton of zinc recovered) 
Compound Baseline Scenario Alternative Scenario (Recycling) 

Aluminum  101,202 0 
Arsenic 36 0 
Barium 1,818 0 
Cadmium 4,133 194 
Chromium 43,026 0 
Hydrochloric Acid 0 105,080 
Lead 176,558 6,102 
Mercury 0 114 
Manganese 376,326 0 
Polycyclic Aromatic Compounds 121 0 
Sulfuric Acid 62,745 44,480 
Zinc 12,605 332,027 

Total 778,570 487,997 
 
 

o Energy Use 
 
An analysis of the energy impacts under the two scenarios, and associated air emissions and greenhouse gas impacts, is somewhat 
hampered by spotty data.  Data are not available on the energy requirements of EAF dust stabilization, precluding an aggregate comparison 
of energy impacts under each scenario.  Based on the activities for which this LCA has data on energy use, mining and smelting (both 
primary smelting and secondary smelting used in recycling), the analysis suggests that recycling zinc from EAF dust has a negative energy 
lifecycle impact, increasing energy use by roughly 53 million BTU/ton of zinc recycled from EAF dust.  Assuming 60,600 tons/year of zinc 
being recycled from EAF dust, as above, the total increase in energy use could be as high as 3,212 billion BTU/year.  Since this LCA did 
not obtain energy demands for current disposal practices for EAF dust (i.e., stabilization and landfilling), this estimate overstates the 
relative increase in energy impacts for EAF dust recycling, compared to baseline disposal. 
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o Discharges to Water 

 
EAF dust stabilization or landfilling does not generate discharges to water; indicating that the alternative scenario of increased recycling 
provides clear benefits in reducing discharges to water.  Therefore, the discharges to water results presented in the Upstream Impacts 
section comprise the final results.  Water discharges for all compounds except for chlorine are greater in the baseline scenario.  In addition, 
because mining reporting exemptions under TRI may underestimate the impacts of the baseline scenario, the differences in impacts 
between in the two scenarios are likely larger than shown in Exhibit D39 below.  The estimated net reduction in pollutants discharged to 
water under the increased recycling scenario is 6,108 pounds of pollutants per ton of zinc metal. 
 
 

Exhibit D39 
AGGREGATED DISCHARGES TO WATER BASED ON 60,600 TONS/YEAR OF RECYCLED ZINC:  

BASELINE VERSUS ALTERNATIVE SCENARIO 
 Baseline Scenario 

(lbs/ton of virgin zinc) 
Alternative Scenario 

(lbs/ton of zinc recovered) 
Arsenic 0.6 0 
Cadmium 285 1.8 
Chlorine 0 309 
Lead 208 19 
Mercury 0.12 0 
Zinc 7,810 1,866 
Total 8304 2196 

 
 

o Land Impacts 
 
Land impacts likely represent the most significant benefit of the alternative scenario of increasing recycling over the baseline scenario.  
Mining and milling virgin zinc under the baseline scenario cause substantial land disturbances and require the disposal of mining waste.  
Recycling of zinc from EAF dust could avoid the generation of 2.2 million tons/year of overburden from mining virgin zinc ore and 
978,000 tons/year of gangue from concentration of the ore.  All of these avoided impacts have no corollary in the alternative scenario of 
increasing EAF dust recycling.  According to TRI data presented above in Exhibit D36, there would also be reductions in the land disposal 
of specific metals and methanol.  As shown in Exhibit D40, land disposal of 44.5 million tons/year of these constituents could be avoided 
based on 60,600 tons/year of zinc recycling.  In addition, there would be a reduction of the impacts associated with EAF dust disposal in 
landfills. 
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Exhibit D40 
LAND DISPOSAL IMPACTS BASED ON 60,600 TONS/YEAR OF RECYCLED ZINC: 

 MINING VS. RECYCLING  
(lbs/ton of zinc) 

Compound Mining (Baseline) Recycling (Alternative) 
Arsenic 104,232 0 
Cadmium 11,504 0 
Chromium 141,804 0 
Copper 457,530 0 
Lead 14,671,866 0 
Mercury 8,484 0 
Methanol 21,816 0 
Zinc 29,102,544 0 
Total 44,519,780 0 
Source: USEPA TRI Reports, 2003. 

 
 

• Case Study #2 Analytic Limitations 
 
The most significant analytic limitations of Case Study #2 are as follows: 
 

• One data source of uncertainty in this LCA stems from the use of USEPA’s TRI database (http://www.epa.gov/tri) to 
characterize (a) toxic chemical emissions to air, (b) toxic chemical discharges to water, and (c) toxic chemical releases to 
land.  The reporting exemptions for the mining industry under the TRI program result in an underestimate of the 
environmental impacts of producing virgin zinc. 

• The two LCA case studies in this RIA rely on data from USEPA's 2003 RCRA Hazardous Waste Biennial Report 
(http://www.epa.gov/epaoswer/hazwaste/data/br03/index.htm).  As with most any very large dataset, the 2003 Biennial 
Report may contain underlying reporting errors.  This LCA did not QA/QC the data used from the RCRA Biennial Report 
and from the USEPA TRI databases. 

• The case study does not address the environmental and energy consumption impacts of transportation under the baseline 
and alternative scenarios.  For wastes transported over long distances, these impacts could be significant. 

• The case study assesses environmental outputs in physical quantities (e.g., pounds and tons) and energy inputs (in BTUs) 
associated with the two alternative management scenarios for the hazardous wastes (i.e., disposal vs. recycling), but the 
LCA does not translate the physical quantities into human health and ecological risks. 

• Comprehensive data were not available for most of the lifecycle impacts considered in this LCA. 
• Recycling Savings Multiplier Analysis for Case Study #2:  In conducting research for this LCA of EAF dust recycling, this 

study obtained a LCA of metals recycling published in 1997.  The 1997 LCA considered the relative impacts of recycling 
scrap metal as compared to mining, milling and smelting virgin metal, and produced multipliers that reflect these relative 
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impacts.  It is important to note that the "recycling savings multipliers" taken from the metals recycling LCA reflect a 
comparison of the impacts of recovering zinc from scrap metal to those from mining and producing virgin zinc; they do not 
incorporate the impacts of  EAF dust recycling, which can be significant.  For example, EAF dust recycling, which includes 
processing of recovered zinc oxide, is an energy intensive process.  This LCA suggests that the energy used in processing 
recovered zinc oxide would likely more than negate the energy savings reported for recycling scrap zinc.  This LCA did not 
collect information on the water use or criteria air pollutant emissions associated with EAF dust recycling, but the values for 
these impacts based on scrap metal recycling are likely to represent over estimates of the potential reduced LCA impacts 
that can be achieved through EAF dust recycling. 


